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The Solicitation is amended as follows: 
 
1.  Clause B35, SECTION C – DESCRIPTION/SPECIFICATION is amended as follows:  
 

a.  The SCOPE is amended as follows (deleted DFSP Moffett Field): 
 
SCOPE:  The environmental service contractor shall conduct Environmental Assessments, 
Environmental Remediations, and Emergency Responses at the following facilities:  DFSP Ozol 
(Martinez CA),  DFSP Norwalk (Norwalk, CA), DFSP San Pedro (San Pedro, CA), and FISC 
San Diego (Point Loma) (San Diego, CA).  In addition to these locations, there is potential for 
these environmental services to be required at FISC Puget Sound (Manchester, WA) and FISC 
Pearl Harbor (Pearl Harbor, HI).  Based on previous experience, DESC has compiled a list of 
services that might be needed to respond to an environmental work requirement.  Additional 
control, assessment, or remediation techniques recommended by the contractor may be approved 
for use on a specific response if the contractor can satisfactorily demonstrate to DESC that the 
techniques are viable for controlling fuel contamination, cost effective, available "off-the-shelf", 
and are acceptable to state and federal authorities. 
 

b.  Delete TASK 4 SOIL BORINGS. in it’s entirety and substitute the following: 
TASK 4. SOIL BORINGS.  Contractor shall install borings using a hollow stem auger.  

Take soil samples every 5 feet or whenever a soil change is detected, employing a split spoon 
sampler.  Samples shall be screened by head space analysis using an Organic Vapor Analyzer 
(OVA) or equal.  Drilling equipment shall be steam cleaned before installation of each boring.  A 
geologist or hydrogeologist, working under the direct supervision of a registered geologist, shall 
be on-site throughout the drilling phase to classify soil conditions encountered, oversee boring 
installation, prepare boring logs, and monitor grouting of borings.  Soil produced in drilling of 
borings shall be screened, and contaminated soil shall be placed on and covered with PVC 
sheeting.  Non-contaminated soil shall be spread in the vicinity of the work.  Disposal of 
contaminated soil will be authorized under Task 17.  Soil handling procedures outlined under this 
Task are also applicable to all other Tasks where potentially contaminated soil is generated in the 
form of cuttings or excavation.  Analytical laboratory testing of soil samples obtained will be 
ordered under Task 7.  
 
 c.  Delete TASK 5 MONITORING WELLS.. in it’s entirety and substitute the following: 

TASK 5. MONITORING WELLS.  Contractor shall install 2" or 4" monitoring wells, as 
ordered.  The monitoring wells shall be installed in accordance with procedures accepted by the 
State in which work is performed and the USEPA.  Drilling equipment shall be steam cleaned 
before each use.  Samples shall be collected using a clean split spoon every 5 feet or whenever a 
soil change is detected.  The headspace of all soil samples shall be analyzed for volatile organic 
vapors using an OVA or equal.  Each well shall be developed to restore the natural permeability 
of the surrounding formation adjacent to the borehole, and until the water removed is sand free.  
Water produced in well development shall be collected in drums.  Non-contaminated water shall 
be disposed of on-site in the vicinity of the work.  Disposal of contaminated water will be 
authorized under Tasks 16 and/or 17.  The work shall include obtaining one water sample from 
the well after development, but analytical testing shall be ordered under Task 7. Water handling 
procedures outlined under this Task shall also be applicable for all other Tasks where water is 
produced with the exception of Task 11.  Well construction shall be performed by personnel who 
are qualified in the locality in which the work is performed.  A geologist or a hydrogeologist 
working under the direct supervision of a registered geologist shall be present as required in Task 
4.  Abandonment of existing monitoring wells may also be ordered under this Task.  



Abandonment shall be conducted in full compliance with applicable regulatory agency 
requirements.  

 
 d.  Delete TASK 6 DIRECT PUSH TESTING. in it’s entirety and substitute the following: 

TASK 6.  DIRECT PUSH TESTING.  The Contractor shall use direct push testing 
procedures for screening or obtaining groundwater and soil samples for analytical testing.  One 
soil sample and one water sample shall be collected from each probe location.  Soil samples shall 
be screened by head space analysis using an OVA.  Test probes shall be steam cleaned or 
otherwise effectively decontaminated after each use.  The work includes grouting of bore holes in 
accordance with regulatory agency procedures.  A geologist or hydrogeologist working under the 
direct supervision of a registered geologist shall be on site throughout the work to prepare logs 
and monitor grouting.  One unit of direct push testing consists of five (5) individual probes.  
Assume a maximum probe depth of fifty (50) feet. 

 
 e.  Delete TASK 7 SAMPLE TESTING. in it’s entirety and substitute the following: 

TASK 7. SAMPLE TESTING.  Soil Samples collected under Task 4, 5, and  6 and Groundwater Samples 
collected under Tasks 5 and 6 shall be tested utilizing the test methods listed below.  The types and number of 
tests to be performed for all Tasks will be determined at the time the work is ordered.  In addition to providing 
“hard copies” of all analytical results, electronic deliverables of results must also be included in the price.  Offeror 
shall provide the normal turnaround time (business days) to obtain results and surcharges for 72 hour and 24 hour 
expedited turnaround.  Sample preparation cost (extractions, dissolution, filtering, etc.) for samples requiring 
preparation prior to analysis shall be included in the price. 
 
 SOILS: 
 SW-846 METHOD   COMPOUNDS 
        6010     Total Lead 
 8015 Non-Halogenated Volatile Organics  
 8021 Aromatic and Halogenated Volatiles 
 8041 Phenols 
 8081 Organochlorine Pesticides & PCE's 
 8121 Chlorinated Hydrocarbons 
 8151 Chlorinated Herbicides 
 8260 Volatile Organics 
 8270 Semi-volatile organics  

8310 Polynuclear Aromatic Hydrocarbons 
8440 Total Recoverable Petroleum Hydrocarbons    

 
 GROUNDWATER: 
                              40CFR136 METHOD                          COMPOUNDS  
 601 Purgeable Halocarbons 
 602 Purgeable Aromatics 
 604 Phenols 
 608 Organochlorine Pesticides and PCBs 
 610 Polynuclear Aromatic Hydrocarbons 
 612 Chlorinated Hydrocarbons   
 624 Purgeables 
 625 Base/Neutrals and Acids 
 
 SOILS/GROUNDWATER: 
 
 TCLP Lead, Arsenic, Cadmium, Chromium 



  Barium, Mercury, Selenium, Silver 
 9045 pH 
 1010/1020 Ignitability 
 
 f.  Delete TASK 12 REMEDIATION, Sub-paragraph e.  Bioventing in its’entirty and substitute the 
following: 

“e.   Bioventing.  Conduct a pilot test to evaluate soil permeability and the ability to 
move air through the soil, and increase subsurface oxygen concentrations.  Specifically : 
   i.     Determine the air permeability and effective radius of influence of 
injection wells. 

   ii.    Asses biologic uptake of available oxygen, and resulting carbon dioxide 
production. 

   iii.   Evaluate bioventing as a primary remediation system or to be used with 
other technologies.” 

 
 g.  Delete TASK 13 SITE OPERATIONS AND MAINTENANCE  (O&M). in it’s 
entirety and substitute the following: 
 TASK 13. SITE OPERATIONS AND MAINTENANCE (O&M):  Provide O&M of 
existing remediation systems at DFSPs Ozol and San Pedro in accordance with the synopsis of 
O&M manuals attached to this Statement of work.   
 
 h.  Delete TASK 14 MONITORING. in it’s entirety and substitute the following: 
 TASK 14. MONITORING: Conduct monitoring, sampling, testing, and reporting at DFSPs 
Ozol and San Pedro in accordance with existing local Regional Water Quality Control Board 
(RWQCB) approved self-monitoring programs.  Details of these programs are included in the 
synopsis of O&M manuals referenced under TASK 13.  The work includes preparation and 
submittal to the Contracting Officer of one draft copy of any required report.  Upon approval by 
the Contracting Officer prepare and submit one (1) final copy to the RWQCB and two (2) copies 
to the Contracting Officer.  Upon final approval of all monitoring reports for each calendar year, 
provide the Contracting Officer one (1) CD-R media copy of all monitoring reports for the year to 
include all documents and correspondence relative to the reports.   
 
 i.  Delete TASK 15 REPORTS. in it’s entirety and substitute the following: 

TASK 15.  REPORTS.  No later than 60 days after completion of any field work and/or 
receipt of analytical results, the Contractor shall prepare and submit five (5) copies of a report of 
findings to the Contracting Officer.  After the report has been finalized and approved, provide the 
Contracting Officer one (1) CD-R media copy of the report to include all documents and 
correspondence relative to the report.   The report shall include a description of site conditions 
and the condition of the soils, surface water, groundwater and any remediation that was 
accomplished. Proposals shall be based on the assumption that 30 work hours will be required to 
prepare a completed work plan.  Specific enclosures would typically include the following  where 
applicable: 
 

a. Site location map. 
 

b. The geologic description and classification of subsurface soils. 
 

c. Typical geological cross sections. 
 

d. Monitoring well boring logs. 
 



e. Well locations and elevation survey. 
 

f. Groundwater flow map. 
 

g. Sampling QA/QC information. 
 

h. Laboratory analytical results for soil and water samples. 
 

i. Description of any remedial action that was completed. 
 

j. Recommendations for future activities with estimated costs.  
 

 j.  Delete SPECIAL NOTES:  e. in its’ entirety and substitute the following: 
e. Proposals shall be based on the assumption that all work areas are accessible to 

rubber tire mounted equipment.  Additional compensation will be negotiated under CLINs 0016 
and/or 0017 for access to those areas accessible by a tracked vehicle or other specialized 
equipment. 
 

k.  Under the FACILITY DESCRITIONS, delete the description for  DFSP Moffett Field in 
its’ entirety. 

 
 l.  Under the FACILITY DESCRITIONS, for FISC SAN DIEGO (POINT LOMA), add the 
following: 
“OFFSITE FACILITIES INCLUDED IN THIS SOLICITATION: 16.4 mile long – 8” dia 
pipeline from FISC San Diego to MCAS Miramar, CA.   
 
2.  Clause L.201.01.100 SPECIFIC INSTRUCTIONS FOR PREPARING OFFERS 

a.   Delete paragraph 1.  CERTIFICATION PACKAGE in its’ entirety and substitute   
      the following: 
      “1.  CERTIFICATION PACKAGE:  Complete all required representations and 
         certifications, and provide proposed prices in Clause B35.  Clause B35 is  
         provided as an EXCEL spreadsheet as part of the solicitation.   After filling in 
         the proposed prices, copy the spreadsheet on to CD-R media and submit the  
         CD-R as part of the Certification package along with a printed out hard copy.  
         Prices proposed must be based on description of tasks as stated in the Statement  
        of Work."        

    
b.  For the Sample Scenario, revise the first sentence of sub-paragraph (5) 
GROUNDWATER as follows: “Results for the most recent analysis of groundwater 
samples taken from the upper aquifer from a total of 13 wells are as follows:”. 
 
c.  Sub-paragraph (d) Project Manager experience.  In addition to the number of 
assessments, remediations, and emergency responses provide the following 
information for a maximum of three (3) petroleum contamination site closures: 
project/contract name, location, client and/or regulatory agency point of contact. 
 
d.  Sub-paragraph (f) is deleted in its’ entirety and replaced with the following: 

“(f)  Provide a detailed breakdown of the level of effort needed to review all 
existing environmental reports generated for the sites to be included in this 
contract, based on the following: 



FISC Point Loma:  Review is limited to the reports available at DFSP 
San Pedro which essentially consists of assessment and remediation 
reports for work performed during the past two (2) years. 
 
DFSP Norwalk:  All available reports are located at DFSP San Pedro. 
 
DFSP San Pedro: All available reports are located at DFSP San Pedro. 
 
DFSP Ozol:  A list of reports is attached.  The majority of these reports 
are available at DFSP San Pedro, all of the reports are available at Fort 
Belvoir, VA.”    
 

3.  Clause M28.04.100 BASIS FOR AWARD:  The estimated quantities under sub-paragraph (b) 
(3) are deleted in their entirety and replaced with the following:: 

 
 

 ESTIMATED QUANTITIES (YEAR 1)     
      

Contract Line  Pt. Loma Norwalk Ozol San Pedro 
Item Number Services Quantity Quantity Quantity Quantity 

0001A           Work Plan                     2 4 2 4 
0001B Work Plan Excess Hours 150 60 100 80 
0002A Soil Gas Units - 4 foot depth 0 0 4 0 
0002B Soil Gas Units - 14 feet depth 0 0 4 0 
0002C Soil Gas Survey Mobilizations  0 0 1 0 
0003A Geophysical Survey Units 1 0 0 1 
0004A Boring up to 5 feet 5 5 20 20 
0004B Feet of Boring 6 to 20 feet 75 75 300 300 
0004C Feet of Boring 21 to 60 feet.  200 200 800 800 
0004D Feet of Boring 61 to 150 feet.  0 450 100 1400 
0004C Mobilizations for Soil Borings 1 1 2 2 
0005A 2" Monitoring Well up to 10 feet 2 0 3 0 
0005B Feet of 2" Well 11 to 20 feet 20 0 30 0 
0005C Feet of 2" Well 21 to 60 feet. 80 0 120 0 
0005D Feet of 2" well 61 to 150 feet. 0 0 50 0 
0005E 4" Monitoring Well up to 10 feet 5 5 5 10 
0005F Feet of 4" Monitoring Well 11 to 20 feet 50 50 50 100 
0005G Feet of 4" Well 21 to 60 feet 200 200 200 400 
0005H Feet of 4" Well 61 to150 feet 180 450 400 900 
0005I Feet of Closing/Abandoning 2” dia. Well  50 50 75 25 
0005J Feet of Closing/Abandoning 4” dia. Well 50 75 100 30 
0005K Mobilizations for Monitoring Wells. 2 2 2 2 
0006A DPT Units – 50 foot depth 2 2 1 2 
0006B Mobilization for DPT Testing 1 1 1 1 
0007 Analytical Testing:     

0007A 6010 100 10 10 10 
0007B 8015 100 90 100 130 
0007C 8021 90 90 50 60 
0007D 8041 0 0 0 0 
0007E 8081 0 10 10 0 



0007F 8121 0 0 0 0 
0007G 8151 0 10 10 15 
0007H 8260 150 75 75 50 
0007I 8270 10 0 10 15 
0007J 8310 25 25 10 10 
0007K 8440 25 25 20 10 
0007L 601 50 0 30 25 
0007M 602 50 0 30 50 
0007N 604 10 0 5 5 
0007O 608 0 5 5 5 
0007P 610 5 10 5 5 
0007Q 612 3 0 0 0 
0007R 624 5 5 5 5 
0007S 625 0 0 0 0 
0007T TCLP 5 10 10 5 
0007U 9045 0 10 15 0 
0007V 1010/1020 2 2 2 2 
0008 Well Location Surveying Units 2 2 2 2 

0009A 6" Recovery Wells up to 10 Feet 2 0 1 1 
0009B Feet of 6" Recovery Well 11 to 20 Feet  10 0 10 10 
0009C Feet of 6" Recovery Well 21 to 60 Feet  0 0 40 40 
0009D Feet of 6" Recovery Well from 61 to 120 Feet 0 0 40 0 
0009E Mobilizations for 6" Recovery Well. 1 0 1 1 
0009F Months of 6" Recovery Well O&M 12 0 12 12 
0009G Install Pump System on Exst'g 4" Well  1 0 1 0 
0009H Mobilizations for Pump Install on Exst'g 4" Well  1 0 1 0 
0009I Months of 4" Recovery Well O&M 12 0 12 0 
0010A Units of Recovery Trench Installation  1 0 0 1 
0010B Mobilizations for Recovery Trench Installation  1 0 0 1 
0010C Months of Recovery Trench O&M  8 0 0 12 
0011 Pump Tests 1 0 1 1 

0012AA Vapor Extraction System Feasibility       
 Study/Pilot Tests 1 0 0 1 

0012AB Hours for Development of System      
 Documentation 100 0 0 100 

0012BA Bioremediation SystemFeasibilty Study 0 0 1 0 
0012BB Hours for Development of System      

 Documentation 0 0 400 0 
0012CA Air Stripper Pilot Test 1 0 0 0 
0012CB Hours for Development of System      

 Documentation 100 0 0 0 
0012DA Liquid Phase Carbon Adsorption System 1 0 0 1 
0012DB Hours for Development of System      

 Documentation 75 0 0 50 
0012EA Bioventing Pilot Test 0 0 0 1 
0012EB Hours for Development of System      

 Documentation 0 0 0 90 
0012FA Air Sparge Pilot Test 0 1 1 0 
0012FB Hours for Development of System      



 Documentation 0 200 150 0 
0012GA Steam Injection Bench Scale Test 1 0 0 0 
0012GB Hours for Development of System      

 Documentation 200 0 0 0 
0012HA Bioslurp Pilot Test 0 0 1 0 
0012HB Hours for Development of System      

 Documentation 0 0 250 0 
0013A Ozol Monthly O&M N/A N/A 12 N/A 
0013B 
0014A 
0014B 

San Pedro Monthly O&M 
Ozol Annual Monitoring/Reporting 
San Pedro Annual Monitoring/Reporting 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

N/A 
1 

N/A 

12 
N/A 

1 
0015A Reports 4 2 4 4 
0015B Excess Hours for Report Preparation 400 50 200 200 
0016A Project Manager Hours 500 200 300 600 
0016B Engineer  I Hours 1500 500 500 200 
0016C Engineer II Hours 200 400 100 240 
0016D Engineer III Hours 100 100 50 200 
0016E Chemist Hours 50 0 40 80 
0016F Environmental Scientist  I Hours 100 200 150 100 
0016G Environmental Scientist  II Hours 50 100 40 10 
0016H Environmental Scientist  III Hours 30 50 20 100 
0016I Geologist I Price Hours 250 100 80 120 
0016J Geologist II Hours 100 200 40 160 
0016K Geologist III Price Hours 50 100 40 200 
0016L Hydrogeologist I Hours 50 80 40 80 
0016M Hydrogeologist II Hours 25 100 0 100 
0016N Hydrogeologist III Hours 25 150 0 120 
0016O Toxicologist I Hours 30 0 40 60 
0016P Toxicologist II Hours 20 0 0 80 
0016Q Toxicologist III Hours 10 8 8 75 
0016R Drafter Hours 200 40 160 220 
0016S Traffic Control Engineer Hours 80 0 0 40 
0016T Cost Accountant Hours 200 200 160 160 
0016U Secretary Hours 250 260 200 250 
0016V Site Labor Foreman Hours 500 300 200 300 
0016W Remediation System Operator Hours 2080 0 0 0 
0016X Heavy Equipment Operator Hours 80 190 120 180 
0016Y Laborer Hours 1000 600 800 1300 
0016Z Drill Rig Operator Hours 40 40 80 130 

0016AA Engineering Technician Hours 1000 1300 800 1600 
0016AB Utility Truck Days 30 130 30 70 
0016AC 02/Explosimeter Days 200 100 50 160 
0016AD Sampling Pump Days 20 40 16 40 
0016AE Flame Ionization OCA Days 30 60 0 40 
0016AF Air Velocity Meter Days 20 10 0 30 
0016AG Field GC Days 10 5 0 10 
0016AH DOT Approved 55 Gal Drums 200 25 40 280 
0016AI Ship 25lb Units of Soil and Water Samples 25 2 2 2 
0016AJ Disposable Bailers 100 30 30 30 



0016AK 500 CFM Thermal Oxidizer Months 3 0 0 3 
0016AL Tedlar Bags (dozen) 10 10 10 10 
0016AM Pickup Truck (1/2 ton) Days 100 100 100 100 
0016AN 1 CY Backhoe Loader Days 10 10 10 10 
0016AO 1 1/2 CY Hydraulic Excavator Days 0 10 0 15 
0016AP Drill Rig Days 10 5 10 28 
0016AQ Dewatering Pump (150 GPM) Days 5 0 0 30 
0016AR Air Compressor (7 cfm) Days 5 5 5 18 
0016AS Generator (4000 watt) Days 5 0 5 20 
0016AT CAD Equipment Use Charge Days 10 5 5 15 
0016AU Photoionization Detector Days 25 30 0 45 

0017 
 

Other Direct Costs (Dollars x 1000)*  
* Cost evaluation will be made using dollar figure shown 
times the percent of overhead and profit provided by the 
Offeror in Contract Line Item 0017 of Clause B35 
SERVICES TO BE PROVIDED AND PRICES .   

200 100 200 150 

      
      
      
      

  
 

4.  In the OFFEROR SUBMISSION PACKAGE, delete Clause B35 SERVICES TO BE 
FURNISHED AND PRICES in its’entirety and substitute the following: 
   

 B35 SERVICES TO BE FURNISHED AND PRICES      
      

Contract Line      
Item Number Services Point Loma Norwalk Ozol San Pedro 

      
0001 Develop a Detailed Work Plan IAW Task 1 of the     

 SOW.     
      

0001A Lump Sum Price for Work Plan $                   $                  $                   $                  
      

0001B Unit Price per Hour in Excess of Those     
 Included in Lump Sum $                   $                  $                   $                  
      

0002 Conduct Soil/Gas Survey IAW Task 2 of SOW     
      

0002A Price per Unit (10 points/unit) - 4 Foot Depth $                   $                  $                   $                  
      

0002B Price per Unit (10 points/unit) - 14 Foot Depth $                   $                  $                   $                  
      

0002C Soil/Gas Survey Mobilization Cost $                   $                  $                   $                  
      

0003 Conduct Geophysical Survey IAW Task3 of SOW.     
      

0003A Price per Unit (10,000 linear feet) to Include 5     
 Copies of a Report of Findings. $                   $                  $                   $                  
      

0004 Locate, Install and Sample Soil Borings IAW      
 Task 4 of the SOW     



      
0004A Price per Boring up to 5 Feet $                   $                  $                   $                  

      
0004B Cost per Foot From 6 to 20 Feet $                   $                  $                   $                  

      
0004C Cost per Foot From 21 to 60 Feet. $                   $                  $                   $                  

      
0004D Cost per Foot From 61 to 150 Feet $                   $                  $                   $                  

      
0004E Mobilization Cost for Soil Borings $                   $                  $                   $                  

      
0005 Locate, Install and Sample Monitoring Wells     

 IAW Task 5 of SOW     
      

0005A Price per 2" Well up to 10 Feet $                   $                  $                   $                  
      

0005B Cost per Foot of 2" Well From 11 to 20 Feet $                   $                  $                   $                  
      

0005C Cost per Foot of 2" Well From 21 to 60 Feet. $                   $                  $                   $                  
      

0005D Cost per Foot of 2" Well From 61 to 150 Feet. $                   $                  $                   $                  
      

0005E Price per 4" Well up to 10 Feet $                   $                  $                   $                  
      

0005F Cost per Foot of 4" Well From 11 to 20 Feet $                   $                  $                   $                  
      

0005G Cost per Foot of 4" Well From 21 to 60 Feet $                   $                  $                   $                  
      

0005H Cost per Foot of 4" Well From 61 to150 Feet $                   $                  $                   $                  
      

0005I Cost per Foot to Close/Abandon 2" dia. Well $                   $                  $                   $                  
      

0005J Cost per Foot to Close/Abandon 4" dia. Well $                   $                  $                   $                  
      

0005K Mobilization Cost for Monitoring Wells $                   $                  $                   $                  
      

0006 Conduct Direct Push Testing IAW Task 6     
 of the SOW.     
      

0006A Cost per Unit of DPT (5 bores per unit)  $                   $                  $                   $                  
      

0006B Mobilization Cost for Direct Push Testing. $                   $                  $                   $                  
      
      

0007 Conduct Analytical Testing, Cost per Test for the     
 Following Procedures:     

0007A 6010 $                   $                  $                   $                  
0007B 8015 $                   $                  $                   $                  
0007C 8021 $                   $                  $                   $                  
0007D 8041 $                   $                  $                   $                  
0007E 8081 $                   $                  $                   $                  
0007F 8121 $                   $                  $                   $                  
0007G 8151 $                   $                  $                   $                  
0007H 8260 $                   $                  $                   $                  
0007I 8270 $                   $                  $                   $                  
0007J 8310 $                   $                  $                   $                  



0007K 8440 $                   $                  $                   $                  
0007L 601 $                   $                  $                   $                  
0007M 602 $                   $                  $                   $                  
0007N 604 $                   $                  $                   $                  
0007O 608 $                   $                  $                   $                  
0007P 610 $                   $                  $                   $                  
0007Q 612 $                   $                  $                   $                  
0007R 624 $                   $                  $                   $                  
0007S 625 $                   $                  $                   $                  
0007T TCLP Metals  $                   $                  $                   $                  
0007U 9045 $                   $                  $                   $                  
0007V 1010/1020 $                   $                  $                   $                  

      
0008 Performing Monitoring Well Survey IAW     

 TASK 8 of the SOW (10 Wells/Unit)  $                   $                  $                   $                  
      

0009 Install and Maintain Recovery Well IAW     
 Task 9 of the SOW     
      

0009A Price per 6" Recovery Well up to 10 Feet Deep     
 (including water table depression and free     
 product recovery pump) $                   $                  $                   $                  
      

0009B Cost per Foot of 6" Recovery Well From     
 11 to 20 Feet $                   $                  $                   $                  
      

0009C Cost per Foot of 6" Recovery Well From 21 to     
 60 Feet $                   $                  $                   $                  
      

0009D Cost per Foot of 6" Recovery Well From 61 to     
 120 Feet $                   $                  $                   $                  
      

0009E Mobilization Cost for 6" Recovery Well. $                   $                  $                   $                  
      

0009F Monthly Price for Operation and Maintenance     
 of 6" Recovery Well and Pump System. $                   $                  $                   $                  
      

0009G Cost of Installing Water Table Depression and     
 Free Product Recovery Pump System on a 4"     
 Monitoring Well. $                   $                  $                   $                  
      

0009H Mobilization Cost for 4" Recovery Pump System. $                   $                  $                   $                  
      

0009I Monthly Price for Operation and Maintenance     
 of 4" Recovery Well $                   $                  $                   $                  
      
      

0010 Install and Maintain Recovery Trench     
 System IAW Task 10 of the SOW      
      

0010A Lump Sum Price per Unit of Recovery Trench     
 System, Including Free Product Recovery and     
 Water Table Depression Pump. $                   $                  $                   $                  
      

0010B Mobilization Cost for Trench Construction and     
 Recovery Pump System Installation. $                   $                  $                   $                  



      
0010C Monthly Cost for Operation and Maintenance of     

 RecoveryTtrench System. $                   $                  $                   $                  
      
      

0011 Lump Sum Price to Conduct Pump Test IAW     
 Task 11 of the SOW $                   $                  $                   $                  
      

0012 Perform remediation feasibility tests and studies     
 IAW Task 12 of the SOW.     
      

0012A Vapor Extraction System     
      

0012AA Lump Sum Price for Feasibility Study and     
 Pilot Test $                   $                  $                   $                  
      

0012AB Price per Hour for Development of System     
 Documentation $                   $                  $                   $                  
      

0012B Bioremediation System     
      

0012BA Lump Sum Price for Feasibilty Study $                   $                  $                   $                  
      

0012BB Price per Hour for Development of System     
 Documentation $                   $                  $                   $                  
      

0012C Air Stripper     
      

0012CA Lump Sum Price for Pilot Test $                   $                  $                   $                  
      

0012CB Price per Hour for Development of System     
 Documentation $                   $                  $                   $                  
      

0012D Liquid Phase Carbon Adsorption System     
      

0012DA Lump Sum Price for System Development. $                   $                  $                   $                  
      

0012DB Price per Hour for Development of System     
 Documentation $                   $                  $                   $                  
      

0012E Bioventing     
      

0012EA Lump Sum Price for Pilot Test $                   $                  $                   $                  
      

0012EB Price per Hour for Development of System     
 Documentation $                   $                  $                   $                  
      

0012F Air Sparging     
      

0012FA Lump Sum Price for Pilot Test $                   $                  $                   $                  
      

0012FB Price per Hour for Development of System     
 Documentation $                   $                  $                   $                  
      

0012G Steam Injection     
      



0012GA Lump Sum Price for System Evaluation $                   $                  $                   $                  
      

0012GB Price per Hour for Development of System     
 Documentation $                   $                  $                   $                  
      

0012H Bioslurping     
      

0012HA Lump Sum Price for Pilot Test $                   $                  $                   $                  
      

0012HB Price per Hour for Development of System     
 Documentation $                   $                  $                   $                  
      

0013 Operation and Maintenance IAW Task 13      
 of the SOW     
      

0013A Ozol O&M Price per Month N/A N/A $                   N/A 
      

0013B San PedroO&M Price per Month N/A N/A N/A $                  
      

0014 Monitoring and Reporting IAW Task 14     
 of the SOW     
      

0014A Ozol Annual Monitoring/Reporting N/A N/A $                   N/A 
      

0014B San Pedro Annual Monitoring/Reporting N/A N/A N/A $                  
      

0015 Provide a Report of Findings IAW Task 15     
 of the SOW     
      

0015A Lump Sum Price for Report Preparation,     
 Duplication, and Distribution $                   $                  $                   $                  
      

0015B Unit Price per Hour in Excess of Those     
 Included in Lump Sum. $                   $                  $                   $                  
      

0016 Miscellaneous Services IAW Task 16 of the SOW.     
      

0016A Project Manager Price per Hour $                   $                  $                   $                  
      

0016B Engineer  I Price per Hour $                   $                  $                   $                  
      

0016C Engineer II Price per Hour $                   $                  $                   $                  
      

0016D Engineer III Price per Hour $                   $                  $                   $                  
      

0016E Chemist Price per Hour $                   $                  $                   $                  
      

0016F Environmental Scientist  I Price per Hour $                   $                  $                   $                  
      

0016G Environmental Scientist  II Price per Hour $                   $                  $                   $                  
      

0016H Environmental Scientist  III Price per Hour $                   $                  $                   $                  
      

0016I Geologist I Price per Hour $                   $                  $                   $                  
      

0016J Geologist II Price per Hour $                   $                  $                   $                  



      
0016K Geologist III Price per Hour $                   $                  $                   $                  

      
0016L Hydrogeologist I Price per Hour $                   $                  $                   $                  

      
0016M Hydrogeologist II Price per Hour $                   $                  $                   $                  

      
0016N Hydrogeologist III Price per Hour $                   $                  $                   $                  

      
0016O Toxicologist I Price per Hour $                   $                  $                   $                  

      
0016P Toxicologist II Price per Hour $                   $                  $                   $                  

      
0016Q Toxicologist III Price per Hour $                   $                  $                   $                  

      
0016R Drafter Price per Hour $                   $                  $                   $                  

      
0016S Traffic Control Engineer per Hour $                   $                  $                   $                  

      
0016T Cost Accountant Price per Hour $                   $                  $                   $                  

      
0016U Secretary Price per Hour $                   $                  $                   $                  

      
0016V Site Labor Foreman Price per Hour $                   $                  $                   $                  

      
0016W Remediation System Operator Price per Hour $                   $                  $                   $                  

      
0016X Heavy Equipment Operator Price per Hour $                   $                  $                   $                  

      
0016Y Laborer Price per Hour $                   $                  $                   $                  

      
0016Z Drill Rig Operator Price per Hour $                   $                  $                   $                  

      
0016AA Engineering Technician Price per Hour $                   $                  $                   $                  

      
0016AB Utility Truck Price per Day $                   $                  $                   $                  

      
0016AC 02/Explosimeter Price per Day $                   $                  $                   $                  

      
0016AD Sampling Pump Price per Day $                   $                  $                   $                  

      
0016AE Flame Ionization OCA Price per Day $                   $                  $                   $                  

      
0016AF Air Velocity Meter Price per Day $                   $                  $                   $                  

      
0016AG Field GC Price per Day $                   $                  $                   $                  

      
0016AH Furnish and Fill with Soil or Water DOT Approved     

 55 gal Drum, Price per Drum $                   $                  $                   $                  
      
      

0016AI  Shipping of Soil and Water Samples for Analytical     
 Testing Price per 25lb Shipping Container $                   $                  $                   $                  
      

0016AJ Disposable Bailers $                   $                  $                   $                  
      



0016AK 500 CFM Thermal Oxidizer Price per Month $                   $                  $                   $                  
      

0016AL Tedlar Bags Price per Dozen $                   $                  $                   $                  
      

0016AM Pickup Truck (1/2 ton) Price per Day $                   $                  $                   $                  
      

0016AN 1 CY Backhoe Loader Price per Day $                   $                  $                   $                  
      

0016AO 1 1/2 CY Hydraulic Excavator Price per Day $                   $                  $                   $                  
      

0016AP Drill Rig Price per Day $                   $                  $                   $                  
      

0016AQ Dewatering Pump (150 GPM) Price per Day $                   $                  $                   $                  
      

0016AR Air Compressor (7 cfm) Price per Day $                   $                  $                   $                  
      

0016AS  Generator (4000 watt) Price per Day $                   $                  $                   $                  
      

0016AT CAD Equipment Use Charge Price per Day $                   $                  $                   $                  
      

0016AU Photoionization Detector Price per Day $                   $                  $                   $                  
      

0017 OtherDirect Costs for Cost Reimbursable     
 Services, Materials, or Supplies (Percent Mark-up     
 for Overhead and Profit)                  %                  %                  %                  %

 
5.  Following are responses to questions that were received prior to May 3, 2002.  Copies of these 
questions and answers were made available to attendees at the pre-proposal site visits held May 6 
thru 8, 2002. 
SOLICITATION No. SPO600-02-R-0058 
RESPONSES TO QUESTIONS RECEIVED PRIOR TO MAY3, 2002 
 
1. For the mobilization line items for soil borings, well installation, and direct push investigations, should 
we include the time necessary for the geologist to travel to the site to pre-mark the locations prior to the 
field work?  Pre-marking is required to be done several days before the actual field work to give the facility 
folks time to screen the location.  Or should we assume that the pre-marking cost will be reimbursed under 
CLIN 0016? 
ANSWER:  Premarking along with other tasks which may be necessary prior to actual field work, such as existing utility 
locates, should not be included in mobilization line items.  This work will be negotiated and authorized under Contract Line 
Items 0016 and/or 0017.  
 
2. On Tasks 4, 5, and 6, the requirement specifies that a registered geologist oversee the installation of the 
borings and wells.  More typically, a geologist working under the direct supervision of a registered 
geologist is satisfactory.  This change would lower the overall cost of the proposed prices for this CLIN. 
ANSWER:  The intent of the Task Descriptions for all Contract Line Items in the Solicitation is that all work be performed by 
qualified personnel to comply with applicable Federal, State, and Local regulations.  The amount  of oversight provided by 
the registered geologist must be sufficient to enable the registered geologist to certify reports which document the work .  
  
3. For the DPT Task 6, what depth should we assume as the maximum of the holes? 
ANSWER:  Assume a maximum depth of 50 feet.  
 
4. For the O&M Task 13, should we assume that the laboratory, material, and other direct costs (vacuum 
trucks, filters, carbon, etc.) will be reimbursed under the appropriate CLINs 0007, 0016, and 0017?  
ANSWER:  The prices proposed under Contract Line Item 0013 for Operations and Maintenace are to include the cost of all 
labor, material, equipment, supplies, and services for which quantities can reasonably be inferred from the task description 



provided as part of this solicitation.  As part of the proposal, Offerors should list any items that they have NOT included in 
their price. 
    
5. For the sampling and monitoring Task 14, should we assume that the laboratory, material, and other 
direct costs (vacuum trucks, bailers, etc.) will be reimbursed under the appropriate CLINs 0007, 0016, and 
0017?  
ANSWER: The prices proposed under Contract Line Item 0014 for Sampling and Monitoring are to include the cost of all 
labor, material, equipment, supplies, and services for which quantities can reasonably be inferred from the task description 
provided as part of this solicitation.  As part of the proposal, Offerors should list any items that they have NOT included in 
their price. 
 
6. For Task 14, Monitoring, for the Norwalk site, should we include the 4 quarters of monitoring at the El Toro Pipeline 
release site in our quotation?  Or is the monitoring task only for the two semi-annual events at Norwalk?   
ANSWER:  Contract Line Item 0014A Norwalk Annual Monitoring and Sampling and Contract Line Item 0013A Norwalk 
O&M Price per Month are being deleted from this Solicitation.  Performance of these services will be negotiated with the 
successful Offeror after contract award using other appropriate Contract Line Items (e.g. CLINs 0007, 0015, 0016, and 
0017). 
 
7. Task 13 of the referenced solicitation requires pricing for the O&M of the San Pedro, Norwalk, and Ozol sites.  Although I 
haven’t reviewed the O&M manuals for Ozol yet, I have worked through the documentation available at San Pedro for the 
Norwalk and San Pedro sites.  This documentation provides information on how to run the system and equipment 
manufacturers requirements for routine maintenance.  Further, there is adequate detail to estimate the required frequency of 
permit-required sampling.  My concern is that the remediation systems are dynamic, and that the level of effort needed to 
keep the systems running in optimal condition varies day in and day out.  What I mean by optimal condition is maximum 
mass removal.  It would be easy to expend an extremely low level of effort (as low as just a few hours a week) to keep the 
systems running and in compliance.  This can be done, and I have seen this done countless time on other projects, where the 
contractor maintains an extremely low water flow rate through the system and minimizes the concentration of vapors running 
through the treatment system.  But clearly, this approach does not meet the real objective of cleaning the site up in the 
shortest time possible and at a reasonable cost.  Providing more guidance as to what should be included in our proposal for 
the O&M line item, or alternatively, removing the CLIN from the RFP would be advantageous to both the government and 
the bidding contractors.   
ANSWER:  The prices proposed under Contract Line Item 0013 for Operations and Maintenance are to include the cost of all 
labor, material, equipment, supplies, and services for which quantities can reasonably be inferred from the task description 
provided as part of this solicitation.  As part of the proposal, Offerors should list any items that they have NOT included in 
their price.  As noted in the answer for question No. 6, CLIN 0013A  Operation and Maintenance of the DFSP Norwalk Site 
is  being deleted from this Solicitation.  
 
8. For Task 1, Preparation of work plans, we are told to assume that 30 hours will be required to prepare a completed 
workplan.  However, on Task 15, Preparation of Reports, I did not see where any guidance was provided as to how many 
hours we should assume for preparation of a report.  Will you provide a number of hours for us to base our estimate on? 
ANSWER:  Assume 30 hours of effort for the basic report unit in Contract Line Item 0015A. 
 
9. Sample Scenario (page 92) – Are the analytical results described under Section (5) indicative of 
conditions in the shallow water-bearing zone, or do they also represent conditions in the lower water-
bearing zone? 
ANSWER:  Analytical results are for the shallow aquifer; no water quality data has been obtained for the 
deep aquifer. 
 
10. Task 7 Sample Testing (page 5) – Method 418.1 requested for TPH involves Freon extraction, which is 
no longer permitted for use in California.  Will DESC specify another analysis for TPH?   
ANSWER: Specified analyses in Task 7 will be revised to reflect current test methods.  The revision will be 
included in an amendment to the solicitation that will be issued 7 to 10 days after the conclusion of the site 
visits. 
 
11. Task 13 Site Operations and Maintenance (page 8) – Should waste disposal and other variable costs 
(electrical service, telephone, and water) be included in the monthly cost? 



ANSWER:  The prices proposed under Contract Line Item 0013 for Operations and Maintenance are to 
include the cost of all labor, material, equipment, supplies, and services for which quantities can 
reasonably be inferred from the task description provided as part of this solicitation.  As part of the 
proposal, Offerors should list any items that they have NOT included in their price.  Electricity and water 
will be provided by the Government at no cost to the contractor.  
     
12. Does DESC require signature and submittal of the modifications to the original solicitation? 
ANSWER:  Amendments to the Solicitation are to be acknowledged in Block 14 of Standard Form 33, 
Solicitation, Offer, and Award. 

 
13. The selection criteria (Page 94-95) do not include any mention of the offeror’s accounting system or an 
evaluation of that information.  How will the information provided under L.201.01.100, Item 2. (I) and 
Item 5 be evaluated? 
ANSWER:  As noted in Clause G17.01 (Page 17 of the Solicitation), the contractor’s accounting system 
will be evaluated by the Contracting Office to ascertain whether it is in compliance with acceptable 
accounting practices.   The accounting system will either be approved or disapproved.  If the offeror’s 
accounting system is in accordance with the Cost Accounting Standards and the offeror provides a copy of 
the Disclosure Statement on file with DCAA, or a point of contact within DCAA, the accounting system is 
automatically approved.  

 
14. What is the difference between the proposal information requested under Clause L201.01.100 
Paragraph 2(i) and Paragraph 5 Contractor’s Accounting System (Page 93-94)? 
ANSWER:  There is no difference, this was an unintentional duplication.  The written disclosure called for under these 
paragraphs only needs to be submitted once.   
 
15. The selection factors (Page 95) are presented in descending order in the RFP, but can you tell the 
offerors what the relative weights of the evaluation factors are? 
ANSWER:  Other than the order of importance of the evaluation factors, other details of the evaluation plan will not be 
released. 
   
16. How should the offerors consider the potential locations of Washington and Hawaii in their proposals?  
Will an offeror’s prior experience and/or presence in these locations be factored into the contract 
evaluation? 
ANSWER: Experience or presence in Washington or Hawaii do not factor into the evaluation of offers for 
contract awards at the four sites in California. 
 
17. Which DESC and other agency contracts are currently being utilized to perform similar services to the 
required RFP services at the DFSPs described in the RFP?  Who are the current contract holders? 
ANSWER:  a.  DFSP San Pedro environmental services are currently being provided by the IT Corp under DESC Contract 
No. SPO600-98-C-5839.  
b.  DFSP Norwalk environmental services are currently being provided by the IT Corp under DESC Contract No. SPO600-
98-C-5842.   
c.  DFSP Ozol environmental services are currently being provided by the IT Corp under DESC Contract No. SPO600-98-C-
5838.   
d.  FISC San Diego environmental assessment and remediation services have most recently been provided 
by the IT Corp. under contract vehicles managed by the Omaha and Nashville Districts of the Corps of 
Engineers.  
 
18. When and how will offeror questions which arise less than 14 days before the site walks be addressed 
by DESC? 
ANSWER: All questions received prior to the site walks will be answered at the site walks.  Additionally, these questions plus 
any questions asked at  the site walks will be answered as part of an amendment to the solicitation that will be issued 7 to 10 
days following the site walks. 
   
19. Should the Offeror Submission Package be submitted with the proposal as a single informational item, 
or should the information be organized in accordance with the evaluation criteria? 



ANSWER:  Offers should be submitted in accordance with the directions in Clause L.201.01.100 Specific Instructions for 
Preparing Offers. 
  
20. The list of reports for DFSP Ozol was to have been attached to the RFP but was missing (Page 92, Item 
(f)).  When will this information be provided to the offerors? 
ANSWER:  This list was added to the Solicitation package on the DESC web site on April 24, 2002. 
 
21. Does DESC need to see the build-up of proposed OH&P mark-ups for CLIN 0017 (Page 93, Item (h))? 
ANSWER:  No, only the actual  percentage must be provided .   
 
22. Is there a desired presentation format for the information requested for the Socioeconomic Plan(Page 
94, Item 4)? 
ANSWER: There is no format preference  
 
23. Are the offeror’s unit/hourly prices provided by line item in Section B intended to cover the entire 5-
year contract ordering period (annual escalation is built into the unit rates)( Section B, Prices/Costs)? 
ANSWER:  While it is preferred that the offered prices cover the entire contract period, Offerors are free to propose with an 
annual escalation factor. 
   
24. Is task order/delivery order modification allowable beyond the 5-year base contract ordering period?  If 
so, for what period of time? 
ANSWER:  No, task order/delivery order modifications are not allowed beyond the contract period. 
 
25. Are the estimated quantities provided in Section M a best representation of the workload required for 
Year 1 (recognizing that the Government does not guarantee these quantities)?  Can the Government 
provide additional detail for Years 2 through 5?  Is there an upper limit to the contract? 
ANSWER:  Estimated quantities are for the first year of the contract.  Work in subsequent years is largely 
dependent on the amount of work actually accomplished in the first year plus events which cannot be 
predicted, e.g. spills.  There is neither a guarantee of minimum work nor a ceiling on the maximum amount 
of work to be awarded under the contract.  

 
26. Many of the analytical methods listed have been deleted from SW-846.  SW8010 and SW8020 have 
been replaced by SW8021.  SW8040 has been replaced by SW8141; SW8080 replaced by SW8081; 
SW8120 replaced by 8121; SW8150 replaced by SW8151.  SW8240 and SW8250 have been deleted with 
no replacement.  SW8260 and SW8270 are equivalent methods to SW8240 and SW8250.  Should the 
offeror provide pricing on the replacement methods?  How should methods deleted with no replacement 
provided be priced, if at all (Page 5, Task 7)? 
ANSWER:  Specified analyses in Task 7 will be revised to reflect current test methods.  The revision will be 
included in an amendment to the solicitation that will be issued 7 to 10 days after the conclusion of the site 
visits. 
     
27. An Electronic Data Deliverable (EDD) is required.  What format is required by DESC (Page 5, Task 
7)? 
ANSWER:  The format must be compatible with Microsoft Excel and  Microsoft Access.   
 
28. There is no mention of data validation for laboratory sample analysis.  Is data validation required?  If 
so, what criteria shall analyses be evaluated against?  The National Functional Guidelines (Page 5, Task 7)? 
ANSWER:  The California Regional Water Boards are the lead regulatory agencies for assessment and remediation at San 
Pedro, Norwalk, San Diego, and Ozol.  Analytical labs and the procedures used for data validation must be satisfactory to 
the Regional Water Boards.     
 
29. A “Work Plan” will be prepared.  Do facility-specific Sampling and Analysis Plans (SAPs), Quality 
Assurance Project Plans (QAPPs), etc. exist?  If so, is the “Work Plan” referenced under this task is to be a 
site/project-specific document that builds upon these facility documents?  Is the offeror’s pricing to be 
based on the assumption that regulatory agencies will not offer comments on the Work Plan, and that only 
one iteration will be required (i.e., 30 work hours are referenced in the solicitation) (Page 3, Task 1)? 



ANSWER:  The Work Plans that may be ordered under this contract would be project and site specific.  
The price offered should be based on 30 composite hours of the disciplines typically involved in preparing 
a work plan, i.e. a mix of clerical, technical, and management time.  The make-up of the “mix” is naturally 
dependent on the company specific process the individual Offeror typically employs to prepare work plans.  
Negotiations to prepare a specific Work Plan could result in multiple Work Plan units being authorized to 
prepare a complex work plan.  
Work Plans are of course subject to revision based on regulatory agency review.  In our experience with 
the regulatory agencies involved in the sites included in this solicitation, the review comments have been 
minor and were addressed in a simple follow up letter.  The contractor is always free to request an 
adjustment to the terms of the delivery order if more extensive efforts are required. 
                
30. Are QC samples required to be collected during sampling events (i.e. trip blanks, field duplicates, 
equipment blanks, field blanks, matrix spike and matrix spike duplicates)?  If so, at what frequency (Page 
5, Task 7)? 
ANSWER:  QC requirements should conform to the Offeror’s quality control plan and must be satisfactory 
to the regulatory agency providing oversight (Regional Water Quality Control Board).  
 
31. Is this task intended to only include surveying of new wells (i.e., no existing site features will require 
surveying) (Page 6, Task 8)? 
ANSWER:  It is conceivable that existing wells might need to be re-surveyed. 
 
32. The scope indicates that pumping shall be performed for a minimum of 8 hours.  How will additional 
level of effort be accommodated in the event that steady state conditions have not been achieved at 8 hours 
(i.e., additional pumping/time will be required to adequately evaluate aquifer conditions) (Page 6, Task 
11)? 
ANSWER: Changes to the procedures necessitated by site specific conditions will be negotiated and 
authorized usng Contract Line Items 0016 and/or 0017. 
 
33. Bioventing.  The scope of work does not indicate that pilot tests are to be conducted.  Is the referenced 
evaluation to be performed without pilot test data (Page 6, Task 12)? 
ANSWER:   A pilot test is required in order to perform the specified evaluation.    
 
34. Steam Injection.  Is the laboratory analysis to include bench scale studies, or only soil parameter testing 
(Page 6, Task 12)? 
ANSWER:  The laboratory analysis should include a bench scale test. 
 
35. The statement of work for this task requires that O&M be performed “in accordance with O&M 
manuals provided by the Government”.  Will these manuals be provided to offerors during the proposal 
phase, or only after contract award (Page 8, Task 13)? 
ANSWER:  A complete set of O&M manuals will be provided to the successful Offeror after contract 
award.  Copies are available for review during the Solicitation process.  The price proposed for O&M 
should be based on the synopsis of the O&M manual which will be issued by amendment as part of the 
Solicitation. 
 
36. For Task 15, Reports is the offeror’s pricing to be based on the assumption that regulatory agencies will 
not offer comments on any given report, and that only one iteration will be required?  Should chemical data 
validation be included in the level of effort for this task  (Page 8, Task 15)? 
ANSWER:  Reports are  subject to revision based on regulatory agency review.  In our experience with the 
regulatory agencies involved in the sites included in this solicitation,t he review comments have been minor 
and were addressed in a simple follow up letter.  The contractor is always free to request an adjustment to 
the terms of the delivery order if more extensive efforts are  required. 
 
37. What depth are the groundwater sample results from?  The shallow zone (25 feet bgs) or deep zone (90 
feet bgs) (Page 91, Sample Scenario)? 
ANSWER:  Analytical results are for the shallow aquifer, no water quality data has been obtained for the 
deep aquifer. 



 
38. Does DESC prefer a single PM responsible for the program/contract, or multiple PMs based on 
workload, location of work, technical requirements, etc.?  If the offeror proposes multiple Project Managers 
(PMs), is the proposal requirement for 30 projects (15 assessment, 10 remediation, 5 response) applicable 
to an individual PM, or the “team” of PMs.  Are there indiv idual registration requirements for the PMs 
(Page 92, PM Experience)?   
ANSWER: Use of single or multiple project managers is strictly up to the individual offeror.  Each 
individual project manager must meet the qualification criteria.  There is no registration requirement for 
project managers. 
.    
39. In the specific instruction for preparing offers (Clause L.201.01.100.2(g)), the anticipated 
subcontracting table includes a trade entitled “UST Testing”.  However, this trade is not specifically 
identified in any of the CLIN line items.  Accordingly, is it actually required?  If so, please define “UST 
Testing” as intended by DESC, and identify how/where relevant pricing should be included. 
ANSWER:  UST Testing entails precision leak testing of underground storage tanks in accordance with 
either Federal EPA or local regulatory agency standards.  If required this work would be negotiated using 
Contract Line Items 0016 and /or 0017. 
  
40. The Solicitation is not clear how Project Management and Contract Administration time/level of effort 
will be accounted for under individual Task Orders.  Please clarify. 
ANSWER:  Management/Administration efforts are negotiated on a case buy case basis dependent on the 
complexity of the individual Task Order. 
 
41. How will DESC take into account a project-specific activity that clearly does not fall within the scope 
of work (e.g., very complex investigation requiring larger level of effort for Work Plan, etc.)?    
ANSWER:  Based on negotiations for actual task orders, multiple units of a Contract Line Item can be 
authorized, e.g. to prepare  a complex Work Plan three (3) work plan units might be authorized. 
  
42. Section H, Paragraph H9 of the Offeror Submission Package a listing of Key Personnel. Can you 
confirm which labor classifications DESC considers to be key personnel? Or is this at the discretion of the 
proposer? 
ANSWER:  As a minimum, Key Personnel include the Project Manager(s) submitted for evaluation in the 
proposal.     
  
43. Section G of the response contains several grades within labor categories (e.g. Engineer I, II and III). 
Can you confirm what qualifications and experience are required for these levels as well as those of other 
similar labor categories (e.g. Geologist, Hydrogeolgist, etc). 
ANSWER:  These grade categories are provided for the benefit of the offeror.  Grade I is the lowest 
qualified/experienced and Grade III is the highest.  If an offeror’s personnel system does not use different 
pay grades for technical personne based on qualification/experience,  the same unit cost should be offered 
for each grade.       
 
 
6.  Following are responses to questions received after May 3, 2002: 
SOLICITATION No. SPO600-02-R-0058 
RESPONSES TO QUESTIONS RECEIVED AFTER MAY 3, 2002 
(NOTE:  Questions 1 thru 43 were received prior to May 3 and responded to previously.) 
 
44.  What is the duration (day, week, month, year) for CLIN 0016AK - 500CFM ThermOX? 
ANSWER:  The proposed cost should be for a one (1) month period of time.  (Change reflected as part of 
Amendment No. 0003)  
 
45.  What are the bonding requirements? 
ANSWER:  There is no bonding requirement.  Offerors should provide proof of insurance with their proposals. 
 



46.  What are the guidelines for set asides, percent of subcontracted work or percent of total? 
ANSWER:  There are no set-asides for this procurement.  A small business subcontracting plan is required in 
offers from all large businesses.  See Clause I171.  
 
47.  What is the current level of effort (man-hours/month) to operate and maintain and monitor each 
system? 
ANSWER:  Offerors need to determine the level of effort required based on the description of O&M requirements 
provided as part of the solicitation package.  (included with Amendment No. 0003) 
 
48.  Can the number of samples for monitoring and system performance evaluation be included in the 
addenda? 
ANSWER:  Proposals for this work should be based on the information provided in the 
description of O&M requirements provided as part of the solicitation package (included with 
Amendment No.0003) 
 
49.  Does O&M include sample analysis costs or are all analytical costs elsewhere? 
ANSWER:   Sampling and laboratory analysis associated with routine system O&M (as spelled 
out in the O&M requirements provided as part of the solicitation package) should be included in 
CLIN 0013A or 0013B as appropriate.   Sampling and laboratory analysis associated with the 
self -monitoring programs (as spelled out in the O&M requirements provided as part of the 
solicitation package) should be included in CLIN 0014A or 0014B as appropria te.   
 
50.  L201.01.100(2)(h) calls for submitting the pricing forms in B35. So does L201.01.100(1). 
Does DESC want B35 pricing in two locations in the submittal?  
ANSWER:   An EXCEL spreadsheet file for Clause B35 Prices is provided as part of Amendment 
No. 0003. Offerors are requested to complete the pricing information, copy the completed file 
onto a CD-R, and include the CD-R as part of their proposal package.  A paper copy of the 
proposed prices is still required to be submitted in the Business volume of the proposal.  In the 
event of a conflict in information on the CD-R and the paper copy, the paper copy will govern 
(clarified by Amendment No. 0003). 
 
 
51.  L201.01.100(4) calls for a socioeconomic plan to be submitted with the bid, and I171.01-2(c) 
calls for a small business subcontracting plan to be submitted with the bid.  Does DESC want 
both documents submitted with the bid? If so, where should the small business subcontracting 
plan be included? 
ANSWER:  Both the socioeconomic and small business subcontracting plans should be submitted 
as part of the bid (proposal) package. 
 
52.  What is DESC's SBE/WBE/MBE subcontracting goal? Are the percentages defined in terms 
of "% of subcontracted work" or "% of total contract amount"? 
ANSWER:  See Question No. 46 above. 
 
53.  At the preproposal meeting, DESC stated that two volumes, technical and business, were to 
be submitted. We are trying to match this to the requirements in L201.01.100 for submittal of 5 
parts (i.e. Certification Package, Technical proposal, Past Performance, Socioeconomic Plan, and 
Contractor Accounting System). Are we correct in assuming that the business volume includes 
the Certification Package, and the business volume includes the other 4 parts? 
ANSWER:  The “business” volume should conta in all proposed prices and the certifications.  All 
other information should be submitted as part of the Technical volume. 
 



54.  With respect to the requirements in G50.01, CDM understands that the Purchasing System 
SOP is to be submitted by the successful offeror with the first task order. 
ANSWER:  The purchasing system standard operating procedure is only required from the 
successful Offeror after a contract is awarded. 
 
55.  Does DESC plan on providing electronic copies of the reps and certs forms and bid forms for 
offerors to use in preparation of proposals?  When and how will these be made available? 
ANSWER:  An EXCEL spreadsheet file for Clause B35 Prices is provided as part of Amendment 
No.0003.   Offerors are requested to complete the pricing information, copy the completed file 
onto a CD-R, and include the CD-R as part of their proposal package.  A paper copy of the 
proposed prices is still required to be submitted in the Business volume of the proposal.  In the 
event of a conflict in information on the CD-R and the paper copy, the paper copy will govern. 
(clarified in Amendment No.0003)  We will not be providing electronic copies of the 
representation and certification clauses. 
 
56.  L201.01.100(2)(f) calls for a detailed breakdown of the level of effort required to review 
existing environmental reports for each site. Please clarify which CLIN this cost should be 
included in. 
ANSWER:  The level of effort for document review should be included as part of the Technical 
volume.  The level of effort is a listing of CLINs the Offeror would propose to use to accomplish 
this review, e.g. CLIN 0016A Project Manager: 8 hours; CLIN 0016I Geologist I:  24 hours; 
CLIN 0017:  description of any other items such as transportation or per diem, copying, etc.  
Actual dollar amounts should NOT be included in the level of effort. 
 
57.  When will DESC circulate copies of the attendee lists for each site pre-proposal meeting? 
ANSWER:  The list of attendees that participated in the site pre-proposal meetings is included as 
part of Amendment No. 0003 
 
58.  Are there limits on the amount of information included in the proposal?  
ANSWER:  Unless specifically limited by instructions provided in the solicitation, e.g. Clause 
L.201.01.100 paragraph 2.b. (1) limits the response to a 1/2 type written page, there is no limit 
on the size of the proposal.  However, Offerors are advised to provide required information as 
concisely and succinctly as possible and to avoid providing extraneous or other information that 
was not requested.       
 
 
 



 
7.  Following is the list of attendees at the pre-proposal site visits: 

LIST OF CONFERENCE ATTENDEES 
May 6, 2002 at San Pedro, CA 

9:00 A. M. 
 
 
COMPANY   REPRESENTATIVE TELEPHONE  FAX 
 
Montgomery Watson  Chris Goodrich   916-997-2250  916-924-3293 

  Rich Moren  916-569-3258  916-569-3258 
 
KOMEX   James Farrow  310-914-5901  310-914-5959 

 Clive Steggals   
 Paul Rosenfeld   

 
SHAW    Ed Turner  253-891-0564  253-891-8606 
    Jay Neuhaus  949-660-7571  949-474-8309 
    Matt Curtis   949-660-5359  949-474-8309 
    Daoud Alsawaf  949-660-5480  949-474-8309 
    Chuck Campbell  949-660-7599  949-474-8309 
    John Accardi  805-388-3035  805-987-1165 
 
CDM    Scott Supernaugh  562-432-7996  562-495-8095 
 
Parsons    Redwan Hassan  949-263-9322  949-263-1225 
 
The Source Group  Neil Irish  805-373-9063  805-373-9073 
    Fred Clark   
 
Foster Wheeler   Larry Kahrs  617-457-8243  617-457-8498 
    Abram Eloskof   
 
Arcadis G&M    Barry Molnna  714--278-0992  714-278-0051 
 
Roy F. Weston, Inc  David Anderson  707-290-7238 

Jeff Lance  619-994-8865 
 
EQM     Sharon Kemner  513-825-7500  513-825-7495 
    Bill Kemner     
         
 
TETRA TECH, Inc.  Douglas S. Grant  619-321-6737  619-525-7186 
 
Weston    Jeff Bannon  818-382-1808  818-382-1801 
 
Millers Brooks   Tracy Naughton  714-965-9161  714-965-9161 
    Dan Ramsay 
    Todd Overturf 
 
Harding ESE   John Cromwell  213-922-2428 
 
Defense Energy Support Center Laura McCants  703-767-9335  703-767-9338 
    Jack O’Donovan  703-767-8309  703-767-8331 
    Hasan Dogrul  703-767-8308  703-767-8331 



 
LIST OF CONFERENCE ATTENDEES 

May 6, 2002 at Norwalk, CA 
1:00 P.M. 

 
 
COMPANY   REPRESENTATIVE TELEPHONE  FAX 
 
Montgomery Watson  Chris Goodrich   916-997-2250  916-231-4433 
    Rich Moren  916-569-3245 
 
KOMEX   James Farrow  310-914-5901  310-914-5959 
    Clive Steggals   
    Paul Rosenfeld   
 
DAI Environmental  Kurt Thomsen  847-573-8900  847-573-8953 
 
Foster Wheeler   Abram Eloskof  949-756-7521   
 
Millers Brooks   Tracy Naughton  714-965-9161  714-965-9161 
 
EQM     Sharon Kemner  702-257-6111  702-889-1100 
    Bill Kemner     
          
Harding ESE   John Cromwell  949-224-0050 
 
The Shaw Group   Scott Speipel  949-660-5495  949-474-1692 
    Bruce Babbit   949-660-7595 
 
The Source Group  Neil Irish  562-597-1055  805-373-9073 
    Fred Clark  805-373-9063 
 
Arcadis G&M    Barry Molnna  714--278-0992  714-278-0051 
 
Roy Weston   Jeff Bannon  818-382-1808  818-382-1801 
 
TETRA TECH, Inc.  Douglas Grant  619-321-6737  619-525-7186 
 
Roy Weston   Jeff Bannon  818-382-1808  818-382-1801 
    David Anderson  707-290-7238 
    Jeff Lance  619-994-8865 
 
Parsons    Redwan Hassan  949-263-9322  949-263-1225 
 
SHAW    Ed Turner  253-891-0564  253-891-8606 
    John Accardi  805-388-3035  805-987-1165 
    Chuck Campbell  949-660-7599  949-474-8309 
    Daoud Alsawaf  949-660-5480  949-474-8309 
      
Defense Energy Support Center Laura McCants  703-767-9335  703-767-9338 
    Jack O’Donovan  703-767-8309  703-767-8331 

Hasan Dogrul  703-767-8308  703-767-8331 



LIST OF CONFERENCE ATTENDEES 
May 7, 2002 at San Diego (Pt. Loma), CA 

9:00 A. M. 
 
 
COMPANY   REPRESENTATIVE TELEPHONE  FAX 
 
 
Montgomery Watson  Chris Goodrich   916-997-2250  916-231-4433 
    Rich Moren  916-569-3245  916-569-3258 
 
KOMEX   Paul Rosenfeld  714-981-3282  310-914-5959 
 
EQM     Sharon Kemner  513-825-7500  513-825-7495 
    Bill Kemner  
 
CDM     Matt Brookshire   858-268-3383  858-268-9677. 
 
SHAW    Ed Turner  253-891-0564  253-891-8606 
 
TETRA TECH, Inc.  Mike Teate  619-525-7188  619-525-7186 
 
Roy F.Weston   Sean Delaney  619-987-0888  760-634-7718 
 
Foster Wheeler   Kent Weingardt  619-471-3532  619-234-8591 
 
DAI     Kurt Thomsen  847-573-8900  847-573-8953 
 
Parsons    Mike Wolff  949-263-9322  949-263-1225 
 
Parsons    Redwan Hassan  949-263-9322  949-263-1225 
 
SHAW    Peter Merz  619-533-7304  619-239-1238 
    John Accardi  805-388-3035  805-987-1165 
 
Weston    David Anderson  916-372-1534 
 
Miller Brooks   Dan Ramsey  714-965-9161  714-965-9163 
 
The Source Group  Fred Clark  805-373-9063  805-373-9073 
 
Roy Weston   Jeff Bannon  818-382-1808  818-382-1801 
 
The Source Group  Neil Irish  562-597-1055  562-597-1070 
 
FISC Pt. Loma    Steve Frey  619-553-1314  619-553-4877 
    Paul Amodio   619-553-1312  619-553-4877 
 
Defense Energy Support Center Laura McCants  703-767-9335  703-767-9338 
    Jack O’Donovan  703-767-8309  703-767-8331 
    Hasan Dogrul  703-767-8308  703-767-8331 



LIST OF CONFERENCE ATTENDEES 
May 6, 2002 at Ozol, CA 

10:00 A. M. 
 
 
COMPANY   REPRESENTATIVE TELEPHONE  FAX 
 
Roy F. Weston, Inc  David Anderson  707-290-7238  916-372-0367 
 
SHAW    Ed Turner  253-891-0564  253-891-8606 
    John Ranspach  925-288-2303  925-827-2029 
 
MWH    Gary Enloe  916-921-3552  916-924-3293 
 
Roy Weston   Cris Jespersen  707-562-3268  707-562-3266 
    Emma Popek  707-551-7018   
 
Montgomery Watson  Chris Goodrich   916-997-2250  916-231-4433 
 
Komex    Dan Foster  916-797-7283  916-797-1101 
    Paul Rosenfeld  310-914-5901  310-914-5959 
 
Parsons    Tim Anenson  916-480-7472  916-483-3364 
 
Miller Brooks Env.  Dean Gregg  714-965-9161  714-965-9163 
 
DAI Environmental  Kurt Thomsen  847-573-8900  847-573-8953 
 
Foster Wheeler   Larry Kahrs  617-457-8243  617-457-8498 
    Gerry Slattery  415-671-1990  415-671-1995 
 
Harding ESE   Michael Jacobvitz 415-884-3161  415-884-3300 
 
Arcadis    Mark Dockum  510-233-3200  510-233-3204 
 
SHAW    John Accardi  805-388-3035  805-987-1165 
 
Tetra Tech, Inc.   Kevin Bricknell  415-222-8306  415-543-5480 
 
The Source Group  Neil Irish  562-597-1055  562-597-1070 
    Kent Reynolds  925-944-2856  925-944-2859 
 
Defense Energy Support Center Laura McCants  703-767-9335  703-767-9338 
    Jack O’Donovan  703-767-8309  703-767-8331 
    Hasan Dogrul  703-767-8308  703-767-8331 
 



8.  Attached is the synopsis of the Operations and Maintenance Plan for DFSP Ozol to be used in 
proposing costs for CLINs 0013A and 0014A. 
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1.0  INTRODUCTION 
 
This Operation and Maintenance (O&M) Plan has been prepared to explain the recurring O&M 
tasks of the Defense Fuel Supply Point (DFSP)-Ozol caretaker contractor. Five major areas are 
discussed: 
 

• Monitoring and sampling of groundwater using monitoring wells are discussed in 
Section 2.0, Environmental Self-Monitoring Plan.   

•  O&M of the groundwater remediation systems are discussed in Section 3.0, 
Environmental Remediation Systems.   

• Maintenance of the existing pipelines, including the pipeline to the Concord Pump 
Station, the backup diesel generator, roads, fire protection system and weed 
abatement are discussed in Section 4.0, Grounds Maintenance. 

•  The site’s security features, including pier lighting, are discussed in Section 5.0, 
Security. 

•  DFSP-Ozol’s participation in the Underground Service Alert (USA) system is 
discussed in Section 6.0, Underground Service Alert. 

 
Environmental cleanup of groundwater is currently in progress at the DFSP Ozol facility.   The 
current strategy for cleanup is to contain dissolved and separate-phase contaminants (primarily 
aviation fuels) from migrating to areas of lower hydraulic gradient and to the Carquinez Strait. 
 
The facility is located at 700 Carquinez Scenic Drive, south of Martinez, California (Figure 1, 
Appendix A-1).  There are 64 groundwater monitoring wells and three groundwater extraction 
wells in place (Figure 2, Appendix A-1).  The facility is comprised of two separate operational 
areas; the fuel storage tank farm, and the administrative and fuel distribution area.  The tank farm 
lies on top of the hilly area on the west side of the facility and the administrative and fuel 
distribution area lies at the bottom of the drainage valley adjacent to Carquinez Strait. 
 

2.0  ENVIRONMENTAL SELF-MONITORING PLAN 
 
The following subsections describe the activities associated with groundwater well network that 
is in place at the Ozol facility.   
 

2.1 GROUNDWATER GAUGING AND SAMPLING PROGRAM  
 
The Self-Monitoring Program (SMP) was developed to satisfy Regional Water Quality Control 
Board (RWQCB) Order No. 93-131, Section d.1 (Appendix A-2), and to provide the RWQCB 
with the following information: 
 

• The frequency of gauging and sampling events; 
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• The identification of groundwater monitoring wells that will be gauged and sampled 
as part of the self-monitoring program; 

• The chemical parameters for which the groundwater samples will be analyzed; 

• Hydrogeologic data, including groundwater elevation measurements and petroleum 
product thickness measurements; 

• Presentation of a Quality Assurance Project Plan (QAPP) which details the quality 
assurance/quality control (QA/QC) procedures to be followed while conducting 
activities outlined in this work plan.  The QAPP was submitted to the RWQCB under 
separate cover, and is presented in Appendix A-2. 

 
The SMP and RWQCB Order No. 93-131 are presented in Appendix A-2.  A letter dated June 5, 
2000 from the RWQCB amends the sampling schedule in the SMP, and is also presented in 
Appendix A-2. 

2.1.1 Monitoring Well Network  
 
A total of 67 on-site wells are gauged for liquid levels on a semiannual basis.  A total of 65 wells 
are sampled during each October semiannual sampling event, and 56 of the wells are sampled 
during each March semiannual sampling event.  Table 1 (Appendix A-1) presents the specific 
sampling schedule for each of the 67 wells.  Two monitoring wells (M17 and M19) are gauged 
but not sampled because more representative analytical data can be obtained from a nearby well 
(wells DM48 and EA28, respectively). 
 
A well construction summary is presented on Table 2 (Appendix A-1). 
 

2.1.2 Groundwater Level Measurements  

 
Groundwater levels are measured on a semiannual basis in the selected monitoring wells (Table 
2, Appendix A-1).  The wells are gauged to measure the depth-to-water (DTW) and depth-to-
Product (DTP) using an INTERFACE PROBETM Well Monitoring System (IP), which can detect 
both water and SPH levels to the nearest 0.01 foot.   The terms “product” and “separate-phase 
hydrocarbons (SPH)” are used interchangeably in this document.  The DTW and DTP are 
measured from a surveyed mark on the well casings.  Groundwater level measurements are 
conducted in accordance with the QA/QC procedures set forth in Section 3.1 of the QAPP. 
 
Data from the wells that are gauged semiannually provide representative groundwater elevation 
data that allows calculation of gradient as required by the RWQCB Self-Monitoring Program.  
The data also provides information regarding the presence or absence of SPH.    
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2.1.3 SPH Thickness Measurements and Removal from Monitoring Wells 
 
If SPH is observed floating on the groundwater surface during well gauging, the thickness of the 
SPH is measured to the nearest 0.01 foot.  SPH thickness is measured using an IP in accordance 
with the QA/QC procedures set forth in Section 3.1.2 of the QAPP. 
 
Passive product skimmers are used at the site in monitoring wells that contain SPH.  The 
skimmers are moved between wells as necessary depending on where product is detected.  At the 
date of this report, a total of 14 skimmers are located at the site and all 14 are deployed in wells 
02A, 04, 06B, DM41, DM44, DM45, DM46, EA33, G56, G68, M11, M15, M21, and M22.  The 
skimmers not deployed are stored for future use as needed.  Wells that have historically 
contained SPH are gauged monthly and fitted with skimmers if SPH are detected.  As a general 
policy, skimmers are maintained in wells with the greatest SPH thickness. 
 
Product is measured and recovered from the skimmers on a monthly basis.  The volume of SPH 
removed from each skimmer is measured, then placed in the product holding tank located at the 
Tank Farm Groundwater Remediation System (see Section 3.3 for a more detailed description of 
the process).  Product recovered from the wells with skimmers during the first six monthly visits 
in 2001 is shown on Table 3 (Appendix A-1).  The volume of SPH was recovered during this 
reporting period (less than one gallon) was similar to the volume recovered during January to 
June 2000.  The volume of SPH recovered between July and December 2000 was approximately 
0.5 gallons. 
 

2.1.4 Groundwater Sampling   
 
Groundwater monitoring and extraction wells are sampled to assess the groundwater quality at 
the DFSP-Ozol facility.  Groundwater is sampled according to the QA/QC procedures set forth 
in the QAPP.  The semiannual groundwater sampling events coincide with the semiannual 
monitoring events.  Purge water generated during the groundwater sampling is treated on-site at 
the groundwater treatment plant and discharged under the NPDES permit.  The purge water is 
pumped into the feed surge tank (see Section 3.0 below) and is then processed along with the 
groundwater extracted from the two extraction systems. 
 
Groundwater samples are not collected from wells that exhibit the presence SPH with a thickness 
of greater than 0.02 foot.  During the past two years, the following wells have contained 
measurable SPH: 6B, DM44, DM45, EA33, G68, M15, M21, and M22.  
 

2.1.5 Laboratory Analysis of Groundwater Samples  
 
Groundwater samples collected at the DFSP-Ozol facility are transported, under chain-of-
custody protocol, to a California-certified laboratory for analysis.  The chain-of-custody 
documentation is maintained in designated files at the home office. 
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Groundwater samples are analyzed in the laboratory for total petroleum hydrocarbons (TPH)-as-
Aviation Gas using EPA Method M8015V, for TPH-as-Jet Fuel (JP5/8) using EPA Method 
M8015E, for benzene, toluene, ethylbenzene, and xylenes (BTEX) using EPA Method 8021, and 
for total lead using EPA Method 6010.  Table 4 of the QAPP indicates the quality control (QC) 
samples required for sample collection and analysis frequency.  Analytical procedures are to 
adhere to protocol set forth in the QAPP. 
 

2.2 PROJECT REPORTING  
 
In accordance with Provision 1.d.2. of RWQCB Order 93-131, a report documenting the 
quarterly (now semiannual) gauging and sampling activities shall be submitted by the 15th of 
each month following the end of the previous quarter (now semester).  The semiannual reports 
should provide, at a minimum, the following data: 

• Copies of the signed Chain-of-Custody records; 

• Laboratory QA/QC reports; 

• Water level, and well purging (pH, conductivity, temperature) data [Note: Order 93-
131 requires that analytical reports be included in the SMP reports, however the 
current RWQCB policy specifically requests that the laboratory reports NOT be 
included in the SMP reports]; 

• Sample detection limits; 

• Contaminant isoconcentration and potentiometric surface maps; and 

• Purge water treatment or disposal information. 
 

3.0  ENVIRONMENTAL REMEDIATION SYSTEMS 
 
There are three groundwater remediation systems in place at DFSP-Ozol: 
 

• The Tank Farm Groundwater Remediation System (TFGRS) collects groundwater 
from recovery well RW-1, the Generator Building SPH Recovery System (GBSRS), 
two hydrauger collection sumps, and purge water from groundwater monitoring and 
sampling activities.  The collected groundwater is treated and discharged under a 
National Pollution Discharge Elimination System (NPDES) permit issued by the San 
Francisco Regional Water Quality Control Board (RWQCB).  In some earlier text, 
this system has been called the Pilot Interceptor Trench and Seep/Hydrauger 
Collection System.   

• The GBSRS pumps groundwater and separate-phase hydrocarbons (SPH) from well 
G-57, near the Generator Building.  The groundwater and SPH are separated in an 
oil/water separator (OWS) and the groundwater is pumped to the TFGRS for 
treatment and discharge.  The SPH is stored in a holding tank for disposal. 
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•  Passive SPH skimmers are installed in several monitoring wells (See Section 2.1.3 
above.).  These skimmers are manually emptied monthly, and the volume and 
characteristics of the collected SPH are recorded. 

3.1 TANK FARM GROUNDWATER REMEDIATION SYSTEM 

3.1.1 Introduction 
 

The TFGRS was formerly known as the “Pilot Interceptor Trench Remediation System”  and the 
“Interceptor Trench and Seep/Hydrauger Collection System”.  The system  was originally 
designed to evaluate the use of a bentonite cut-off wall to intercept and recover separate-phase 
and dissolved-phase hydrocarbons flowing beneath the valley floor from the tank farm to the 
truck loading area.  A cut-off wall was intended to funnel the separate-phase and dissolved-phase 
hydrocarbons into recovery well RW-2, from which the hydrocarbons would be recovered for 
treatment.  Because the fuel piping is deeper than expected and below the groundwater surface, it 
was deemed too risky to install the cut-off wall.  No SPH has entered well RW-2, however SPH 
continues to enter well RW-1, located upgradient from well RW-2, near the TFGRS.  The pumps 
have been removed from well RW-2 and a pneumatic, total-fluids pump has been installed in 
well RW-1.  Groundwater and SPH are pumped from well RW-1 to the TFGRS OWS.  The 
separated SPH is drained to Product Storage Tank T-200 and the groundwater to Feed Surge 
Tank T-105 for treatment and discharge to an ephemeral stream leading to Carquinez Strait.  The 
groundwater is treated by filtration, air stripping, further filtration and carbon adsorption.  
 
Based on field observations, hydrocarbons are being discharged from several hydraugers and 
surface seeps in the upper portion of the facility.  Since the hydraugers were installed to drain 
water from the hill to prevent movement of soils, the seep and hydrauger water is collected and 
treated to remove hydrocarbons by the TFGRS prior to discharge to the ephemeral stream.   
 
The basis of the system design is discussed in Appendix B-1, Pilot Interceptor Trench and 
Seep/Hydrauger Collection Remediation System Report. 
 
TFGRS system drawings are located in Appendix B-2.  Manufacturer’s literature for the 
equipment installed in the TFGRS is located in Appendix B-3. 

3.1.2 Operating Procedures 

3.1.2.1  Initial Conditions 
These conditions assume the system is shut down and in a standby condition, such as following 
maintenance.   
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3.1.2.1.1 Valve Positions 
 

1. Groundwater Extraction Pump Isolation Valve, HV-100, is CLOSED. 
2. Groundwater Sample Valve, AP-100, is CLOSED. 
3. Groundwater Extraction Pump Throttle Valve, HV-101, is CLOSED. 
4. Product Skimming Pump Isolation Valve, HV-200, is CLOSED. 
5. Product Sample Valve, AP-200, is CLOSED. 
6. Product Skimming Pump Throttle Valve, HV-201, is CLOSED. 
7. Compressed air supply to well RW-1 is CLOSED. 
8. Sump Pump Isolation Valve, HV-121, is OPEN. 
9. Feed Surge Tank Inlet Valve, HV-102, is OPEN. 
10. Feed Surge Tank Inlet Sample Valve, AP-101, is CLOSED. 
11. Oil/Water Separator Water Outlet Valve, HV-301, is OPEN. 
12. Oil/Water Separator Outlet Sample Valve, AP-300, is CLOSED. 
13. Oil/Water Separator Product Outlet Valve, HV-300, is OPEN. 
14. Product Storage Tank Inlet Valve, HV-202, is OPEN. 
15. Feed Surge Tank Outlet Valve, HV-103, is OPEN. 
16. Air Stripper Feed Pump Outlet Valve, HV-104, is OPEN. 
17. Air Stripper Feed Filter A Inlet Valve, HV-105, is OPEN. 
18. Filter Inlet Sample Valve, AP-107, is CLOSED. 
19. Air Stripper Feed Filter B Inlet Valve, HV-107, is OPEN. 
20. Air Stripper Feed Filter A Drain Valve, HV-123, is CLOSED. 
21. Air Stripper Feed Filter B Drain Valve, HV-122, is CLOSED. 
22. Air Stripper Feed Filter A Outlet Valve, HV-106, is OPEN. 
23. Air Stripper Feed Filter B Outlet Valve, HV-108, is OPEN. 
24. Air Stripper Feed Filter dP High Isolation Valve, HV-109, is OPEN. 
25. Air Stripper Feed Filter dP Low Isolation Valve, HV-110, is OPEN. 
26. Filter Outlet Sample Valve, AP-102, is CLOSED. 
27. Air Stripper Outlet Valve, HV-111, is OPEN. 
28. Air Stripper Effluent Pump Discharge Valve, HV-118, is OPEN. 
29. Air Stripper Effluent Sample Valve, AP-103, is CLOSED. 
30. Liquid granular activated carbon (GAC) Midpoint Sample Valve, AP-109, is 

CLOSED. 
31. GAC Fill Valve, HV-120, is CLOSED. 
32. Effluent Discharge Valve, HV-119, is CLOSED. 
33. Liquid Effluent Sample Valve, AP-108, is CLOSED. 
34. Vapor-Phase GAC Bed T-101 Sample Valve, AP-104, is CLOSED. 
35. Vapor-Phase GAC Bed T-101 Inlet Valve, HV-112, is OPEN. 
36. Vapor-Phase GAC Bed T-102 From T-101 Inlet Valve, HV-114, is OPEN. 
37. Vapor-Phase GAC Bed T-102 Effluent Valve, HV-117, is OPEN. 
38. Vapor-Phase GAC Bed T-102 Sample Valve, AP-105, is CLOSED. 
39. Vapor-Phase GAC Bed T-102 Inlet Valve, HV-113, is CLOSED. 
40. Vapor-Phase GAC Bed T-101 From T-102 Inlet Valve, HV-116, is CLOSED. 
41. Vapor-Phase GAC Bed T-101 Effluent Valve, HV-115, is CLOSED. 
42. Vapor Effluent Sample Valve, AP-106, is CLOSED. 
43. Sump V-1 Sample Valve, AP-4, is CLOSED. 
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44. Sump V-4 Sample Valve, AP-5, is CLOSED. 
45. Sump V-1 Sample Valve, AP-1, at Sump V-1, is CLOSED. 
46. Filter F-1 Inlet Valve, HV-4, is OPEN. 
47. Filter F-1 Bypass Valve, HV-8 is CLOSED. 
48. Filter F-1 Outlet Valve, HV-5, is OPEN. 
49. Sump V-1 Throttle Valve, HV-1, is  OPEN. 
50. Sump V-1 Hose Drain, HV-11, is CLOSED. 
51. Sump V-2 Outlet Valve, HV-2, is CLOSED. 
52. Sump V-3 Outlet Valve, HV-10, is CLOSED. 
53. Sump V-4 Sample Valve, AP-3, at Sump V-4, is CLOSED. 
54. Filter F-2 Inlet Valve, HV-6, is OPEN. 
55. Filter F-2 Bypass Valve, HV-9, is CLOSED. 
56. Filter F-2 Outlet Valve, HV-7, is OPEN. 
57. Sump V-4 Throttle Valve, HV-3, is OPEN. 
58. Sump V-4 Hose Drain, HV-12, is CLOSED. 

3.1.2.1.2 Electrical Lineup 
 

1. 480 V Underground Lighting Feeder is ENERGIZED. 
2. At Sump V-1, VERIFY Hand-Off-Auto Switch is in OFF. 
3. At Sump V-4, VERIFY Hand-Off-Auto Switch is in OFF. 
4. VERIFY Circuit Breaker for V-1 is ON. 
5. VERIFY Circuit Breaker for V-4 is ON. 
6. At Main Control Panel, VERIFY System ON-OFF Switch is OFF. 
7. At Power Panel PP-1, VERIFY LP-3 Breaker is ON. 
8. VERIFY Blower B-100 Breaker is ON. 
9. VERIFY Air Stripper Effluent Pump P-101 Breaker is ON. 
10. VERIFY Air Stripper Feed Pump P-102 Breaker is ON. 
11. At Lighting Panel LP-3, VERIFY Sump Pump, P-104 Breaker is ON. 
12. At Lighting Panel LP-3, VERIFY Main Control Panel Breaker is ON 
13. VERIFY pH Element, AE-100, and Controller, AIC-100, are CALIBRATED. 

3.1.2.2  Start Tank Farm Groundwater Remediation System 

3.1.2.2.1 Start Treatment System 
 

1. OPEN Effluent Discharge Valve, HV-119. 
2. At the Main Control Panel, PRESS the System START Button. 
3. VERIFY Solenoid Valve SV-1, water from V-4, opens. 
4. VERIFY Solenoid Valve SV-2, air to RW-1, opens. 
5. VERIFY Solenoid Valve SV-3, water from V-1, opens. 

3.1.2.2.2 Start Recovery Well RW-1 
 

1. Using an interface probe (IP), MEASURE the thickness of separate-phase 
hydrocarbons (SPH) in Recovery Well RW-1. 
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2. VERIFY Air Compressor at Generator Building is in operation. 
3. OPEN the air supply valve to RW-1. 
4. VERIFY P-100 starts. 
5. RECORD the following system parameters while P-100 is running: 

• P-100 Discharge Pressure, PI-100 
• P-100 Flow Rate, FIQ-100 (RECORD difference in readings one minute 

apart). 
• P-100 total flow 
• P-100 depth 
• P-100 cycle counter reading 
• P-100 cycle frequency 

6. ADJUST the depth of P-100 so that both water and SPH are pumped.   

3.1.2.2.3 Start Seep/Hydrauger Lift Station V-1 
 

1. Station one operator at Lift Station V-1.  Station a second operator at Oil/Water 
Separator V-5. 

2. At the V-1 Pump Control Panel, VERIFY the Lift Station Pump P-1 Circuit 
Breaker is ON. 

3. TURN the P-1 Hand-Off-Auto Switch to AUTO. 
4. VERIFY P-1 starts. 
5. When water begins to enter the Oil/Water Separator, V-5, RECORD the 

following system parameters while P-1 is running: 
• P-1 Discharge Pressure, PI-1 
• Filter F-1 Differential Pressure, PDI-1 
• P-1 Flow Rate, FIQ-1 (RECORD difference in readings one minute apart. 

3.1.2.2.4 Start Seep/Hydrauger Lift Station V-4 
 

1. Station one operator at Lift Station V-4.  Station a second operator at Oil/Water 
Separator V-5. 

2. At the V-4 Pump Control Panel, VERIFY the Lift Station Pump P-2 Circuit 
Breaker is ON. 

3. TURN the P-2 Hand-Off-Auto Switch to AUTO. 
4. VERIFY P-2 starts. 
5. When water begins to enter the Oil/Water Separator, V-5, RECORD the 

following system parameters while P-2 is running: 
• P-2 Discharge Pressure, PI-2 
• Filter F-2 Differential Pressure, PDI-2 
• P-2 Flow Rate, FIQ-2 (RECORD difference in readings one minute apart. 

3.1.2.2.5 Start Seep/Hydrauger Sump V-3 
 

1. OPEN Sump V-3 Outlet Valve, HV-10. 
2. VERIFY oil/water flows from sump V-3 to Lift Station V-4. 
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3.1.2.2.6 Start Seep/Hydrauger Sump V-2 
 

1. OPEN Sump V-2 Outlet Valve, HV-2. 
2. VERIFY oil/water flows from sump V-2 to the Oil/Water Separator, V-5. 

3.1.2.2.7 Check System Instrumentation 
 

3. RECORD the following information while P-101, P-102, and B-100 are running 
(Use Site Visit Form in Appendix B-4.): 
• Air Stripper Feed Pump Discharge Pressure, PI-101 
• Air Stripper Feed Filter Differential Pressure, PDI-100 
• Air Stripper Effluent Vapor Pressure, PI-103 
• Air Stripper Effluent Vapor Temperature, TI-102 
• Air Stripper Vapor Flow Rate, FIQ-400 
• Primary GAC Discharge Pressure, PI-104 
• GAC Effluent Flow Rate, FIQ-500 
• Air Stripper Effluent pH, AIC-100 

4. If AIC-100 reads greater than 7.5 pH, VERIFY P-103 is operating. 

3.1.2.3  Collect Samples 

3.1.2.3.1 Monthly Sampling for National Pollutant Discharge Elimination System 
(NPDES)  Permit:   

 
1. COLLECT a sample from Air Stripper Effluent Sample Valve, AP-103. 
2. Using calibrated portable instruments, MEASURE the following parameters: 

• Temperature 
• Conductivity 
• pH 
• Dissolved Oxygen 

3. COLLECT Laboratory Samples from AP-103 for the following: 
• TPH-as-gasoline using EPA Method M8015V, 3 VOAs, preserved with 

hydrochloric acid 
• TPH-as-jet fuel and as-diesel using EPA M8015E, 2 amber liter glass bottles, 

without preservative  
4. COLLECT a sample from Effluent Sample Valve, AP-108. 
5. Using calibrated portable instruments, MEASURE the following parameters: 

• Temperature 
• Conductivity 
• pH 
• Dissolved Oxygen 
• Turbidity 

6. COLLECT Laboratory Samples from AP-108 for the following: 
• Volatile Organic Compounds (VOCs) using  EPA Methods 5030B/8260B, 3 

VOAs, preserved with hydrochloric acid 
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• TPH-as-gasoline using EPA Method M8015V, 3 VOAs, preserved with 
hydrochloric acid 

• TPH-as-jet fuel and as-diesel using EPA M8015E, 2 amber liter glass bottles, 
without preservative  

7. COLLECT Laboratory Samples from Liquid GAC Midpoint Sample Valve, 
AP-109, for the following: 
• TPH-as-gasoline using EPA Method M8015V, 3 VOAs, preserved with 

hydrochloric acid 
• TPH-as-jet fuel and as-diesel using EPA M8015E, 2 amber liter glass bottles, 

without preservative  
8. At the receiving stream just before it enters the culvert under Carquinez Scenic 

Drive, RECORD the following on Observations Form in Appendix B-4: 
• Floating and suspended materials of waste origin (to include oil, grease, algae, 

and other macroscopic particulate matter):  its presence or absence, its source, 
and size of the affected area. 

• Discoloration and turbidity of the water:  description of color, source, and size 
of affected area. 

• Odor:  presence or absence, characterization, source, distance of travel, and 
wind direction. 

• Evidence of beneficial water use by wildlife 
• Weather conditions: temperature, wind - direction and velocity, precipitation. 
• FORWARD all samples to the California Department of Health Services 

(DOHS)-certified laboratory under chain-of-custody.   

3.1.2.3.2 Additional Annual Sampling:   
 

1. These additional samples shall be collected on the same day as monthly samples 
from Effluent Sample Valve, AP-108, in Section 3.1.2.3.1. 

2. COLLECT Laboratory Samples from AP-108 for the following: 
• Dissolved metals using EPA Methods 200.7/200.9, 500 milliliter 

polyethylene, preserved with nitric acid. 
• Semi-volatile organic compounds (SVOCs) using EPA Method 8270C, 1 liter 

glass, without preservative 
• Aquatic Toxicity, Rainbow Trout, 5 gallon polyethylene 
• Hardness, 500 milliliter polyethylene, without preservative 

3. FORWARD all samples to the DOHS-certified laboratory under chain-of-
custody.  NOTE on the chain-of-custody that detection limits for the following 
shall be no higher than: 
• Antimony 10 micrograms per liter (µg/L) 
• Arsenic 5 µg/L 
• Beryllium 10 µg/L 
• Cadmium 5 µg/L 
• Chromium 5 µg/L 
• Copper 5 µg/L 
• Lead 5 µg/L 
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• Mercury 5 µg/L 
• Nickel 5 µg/L 
• Selenium 5 µg/L 
• Silver 5 µg/L 
• Thallium 10 µg/L 
• Zinc 10 µg/L 
• Cyanide 10 µg/L  

3.1.2.3.3 Vapor Samples 
 

PERFORM the following samples daily, when on site: 
 

1. COLLECT a grab sample from Vapor-Phase GAC Bed T-101 Sample Valve, AP-
104, in a minimum 1-liter Tedlar bag. 

2. RECORD the VOC concentration from the AP-104 Tedlar bag using a calibrated 
portable flame-ionization detector (FID) on a Site Visit Form, Appendix B-4. 

3. COLLECT a grab sample from Vapor-Phase GAC Bed T-102 Sample Valve, AP-
105, in a minimum 1-liter Tedlar bag. 

4. RECORD the VOC concentration from the AP-105 Tedlar bag using a calibrated 
portable FID on the Site Visit Form, Appendix B-4. 

5. COLLECT a grab sample from Vapor Effluent Sample Valve, AP-106, in a 
minimum 1-liter Tedlar bag. 

6. RECORD the VOC concentration from the AP-106 Tedlar bag using a calibrated 
portable FID on the Site Visit Form, Appendix B-4. 

3.1.2.4  System Shutdown 
 

1. RECORD the following information while P-101, P-102, and B-100 are running 
on a Site Visit Form, Appendix B-4: 
• Air Stripper Feed Pump Discharge Pressure, PI-101 
• Air Stripper Feed Filter Differential Pressure, PDI-100 
• Air Stripper Effluent Vapor Pressure, PI-103 
• Air Stripper Effluent Vapor Temperature, TI-102 
• Air Stripper Vapor Flow Rate, FIQ-400 
• Primary GAC Discharge Pressure, PI-104 
• GAC Effluent Flow Rate, FIQ-500 
• Air Stripper Effluent pH, AIC-100 

2. CLOSE Sump V-2 Outlet Valve, HV-2. 
3. CLOSE Sump V-3 Outlet Valve, HV-10. 
4. RECORD the following system parameters while P-2 is running: 

• P-2 Discharge Pressure, PI-2 
• Filter F-2 Differential Pressure, PDI-2 
• P-2 Flow Rate, FIQ-2 (RECORD difference in readings one minute apart.) 

5. TURN the P-2 Hand-Off-Auto Switch to OFF. 
6. RECORD the following system parameters while P-1 is running: 

• P-1 Discharge Pressure, PI-1 
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• Filter F-1 Differential Pressure, PDI-1 
• P-1 Flow Rate, FIQ-1 (RECORD difference in readings one minute apart.) 

7. TURN the P-1 Hand-Off-Auto Switch to OFF. 
8. RECORD the following system parameters while P-100 is running: 

• P-100 Discharge Pressure, PI-100 
• P-100 Flow Rate, FIQ-100 (RECORD difference in readings one minute 

apart). 
• P-100 total flow 
• P-100 depth 
• P-100 cycle counter reading 
• P-100 cycle frequency 

9. Using an IP, MEASURE the thickness of SPH in Recovery Well RW-1. 
10. Close the compressed air supply valve to well RW-1. 
11. At the Main Control Panel, PRESS the System STOP Button. 
12. VERIFY Solenoid Valve SV-1 closes. 
13. VERIFY Solenoid Valve SV-2 closes. 
14. VERIFY Solenoid Valve SV-3 closes. 
15. CLOSE Effluent Discharge Valve, HV-119. 

3.1.2.5  Alarm Condition Responses 

3.1.2.5.1 High Air Stripper Feed Filter Differential Pressure, PDAH-100 
 

If Feed Filter F-100A is in operation: 
 

1. OPEN Air Stripper Feed Filter B Inlet Valve, HV-107. 
2. OPEN Air Stripper Feed Filter B Outlet Valve, HV-108. 
3. VERIFY the Air Stripper Feed Filter Differential Pressure, PDI-100, is less than 

20 psid. 
4. At the Main Control Panel, PRESS the System STOP Button. 
5. VERIFY High Differential Pressure Alarm Light, PDAH-100, goes out. 
6. WAIT at least 10 seconds, PRESS the System START Button. 
7. CLOSE Air Stripper Feed Filter A Inlet Valve, HV-105. 
8. CLOSE Air Stripper Feed Filter A Outlet Valve, HV-106. 
9. OPEN Air Stripper Feed Filter A Drain Valve, HV-123, and DRAIN the filter 

housing to Sump, V-6.   
10. WHEN all pressure has been relieved from F-100A, SLOWLY REMOVE Filter 

F-100A cover. 
11. REPLACE the filter elements with seven new elements per the manufacturer's 

instructions. 
12. DISCARD the used filter elements in the solid waste drum for disposal. 
13. CLOSE Air Stripper Feed Filter A Drain Valve, HV-123. 

   
If Feed Filter F-100B is in operation: 

 
1. OPEN Air Stripper Feed Filter A Inlet Valve, HV-105. 
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2. OPEN Air Stripper Feed Filter A Outlet Valve, HV-106. 
3. VERIFY the Air Stripper Feed Filter Differential Pressure, PDI-100, is less than 

20 psid. 
4. At the Main Control Panel, PRESS the System STOP Button. 
5. VERIFY High Differential Pressure Alarm Light, PDAH-100, goes out. 
6. WAIT at least 10 seconds, PRESS the System START Button. 
7. CLOSE Air Stripper Feed Filter B Inlet Valve, HV-107. 
8. CLOSE Air Stripper Feed Filter B Outlet Valve, HV-108. 
9. OPEN Air Stripper Feed Filter B Drain Valve, HV-122, and DRAIN the filter 

housing to Sump, V-6.   
10. WHEN all pressure has been relieved from F-100B, SLOWLY REMOVE Filter 

F-100A cover. 
11. REPLACE the filter elements with seven new elements per the manufacturer's 

instructions. 
12. DISCARD the used filter elements in the solid waste drum for disposal. 
13. CLOSE Air Stripper Feed Filter B Drain Valve, HV-122. 

3.1.2.5.2 Replacement of Vapor-Phase GAC if Vapor-Phase GAC Bed T-101 is 
primary bed: 

 
1. When the concentration of volatile hydrocarbons at Vapor-Phase GAC Bed T-102 

Sample Valve, AP-105, is 10 percent of the concentration at Vapor-Phase GAC 
Bed T-101 Sample Valve, AP-104, [but greater than 10 parts per million by 
volume (ppmv)] PERFORM the following: 

2. SHUT DOWN the System per section 3.1.2.4 of the procedures. 
3. Make arrangements with the GAC service vendor to remove, regenerate and 

replace the GAC in T-101. 
4. LOCKOUT/TAGOUT Air Stripper Blower, B-100. 
5. CLOSE Vapor-Phase GAC Bed T-101 Inlet Valve, HV-112. 
6. CLOSE Vapor-Phase GAC Bed T-102 From T-101 Inlet Valve, HV-114. 
7. CLOSE Vapor-Phase GAC Bed T-102 Effluent Valve, HV-117. 

 
WARNING!  GAC BED ATMOSPHERES MAY BE OXYGEN DEFICIENT AND 
HAVE HIGH HYDROCARBON CONCENTRATIONS.  DO NOT ENTER THE 
BED.  MONITOR HYDROCARBON VAPOR CONCENTRATIONS IN THE 
BREATHING ZONE USING A FID OR PID WHILE THE BED IS OPEN.  THE 
PEL FOR HYDROCARBON VAPORS IS 300 PARTS PER MILLION (PPM).   

 
IF THE HYDROCARBON VAPOR CONCENTRATION AT ANY LOCATION 
EXCEEDS THE SCALE ON THE FID OR PID, MONITOR CONCENTRATIONS 
USING A FLAMMABLE GAS METER.  DO NOT ALLOW THE 
HYDROCARBON CONCENTRATION TO EXCEED 20 PERCENT OF LOWER 
EXPLOSIVE LIMIT (LEL) AT ANY LOCATION. 

 
PARTICULATE RESPIRATORY PROTECTION IS REQUIRED REGARDLESS 
OF AIRBORNE HYDROCARBON VAPOR CONCENTRATION. 
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8. OPEN the top manhole on T-101. 
9. The GAC Service Vendor will remove and replace the GAC. 
10. VERIFY that the GAC transportation and regeneration hazardous waste manifest 

is properly completed.  The manifest will be signed only by an authorized 
Defense Energy Support Center (DESC) employee. 

11. CLOSE and TIGHTEN the top manhole on T-101. 
12. OPEN Vapor-Phase GAC Bed T-102 Inlet Valve, HV-113. 
13. OPEN Vapor-Phase GAC Bed T-101 From T-102 Inlet Valve, HV-116. 
14. OPEN Vapor-Phase GAC Bed T-101 Effluent Valve, HV-115. 
15. CLEAR Lockout/Tagout from B-100. 
16. START the System per Section 3.1.2.2 of these procedures.  

3.1.2.5.3 Replacement of Vapor-Phase GAC if Vapor-Phase GAC Bed T-102 is 
primary bed: 

 
1. When the concentration of volatile hydrocarbons at Vapor-Phase GAC Bed T-101 

Sample Valve, AP-104, is 10 percent  of the concentration at Vapor-Phase GAC 
Bed T-102 Sample Valve, AP-105, (but greater than 10 ppmv) PERFORM the 
following: 

2. SHUT DOWN the System per section 3.1.2.4 of the procedures. 
3. Make arrangements with the GAC service vendor to remove, regenerate and 

replace the GAC in T-102. 
4. LOCKOUT/TAGOUT Air Stripper Blower, B-100. 
5. CLOSE Vapor-Phase GAC Bed T-102 Inlet Valve, HV-113. 
6. CLOSE Vapor-Phase GAC Bed T-101 From T-102 Inlet Valve, HV-116. 
7. CLOSE Vapor-Phase GAC Bed T-101 Effluent Valve, HV-115. 

 
  WARNING!  GAC BED ATMOSPHERES MAY BE OXYGEN DEFICIENT 

AND HAVE HIGH HYDROCARBON CONCENTRATIONS.  DO NOT ENTER 
THE BED.  MONITOR HYDROCARBON VAPOR CONCENTRATIONS IN 
THE BREATHING ZONE USING A FID OR PID WHILE THE BED IS OPEN.  
THE PEL FOR HYDROCARBON VAPORS IS 300 PPM.   

 
  IF THE HYDROCARBON VAPOR CONCENTRATION AT ANY LOCATION 

EXCEEDS THE SCALE ON THE FID OR PID, MONITOR 
CONCENTRATIONS USING A FLAMMABLE GAS METER.  DO NOT 
ALLOW THE HYDROCARBON CONCENTRATION TO EXCEED 20 
PERCENT OF LEL AT ANY LOCATION. 

 
  PARTICULATE RESPIRATORY PROTECTION IS REQUIRED 

REGARDLESS OF AIRBORNE HYDROCARBON VAPOR 
CONCENTRATION. 

 
8. OPEN the top manhole on T-102. 
9. The GAC Service Vendor will remove and replace the GAC. 
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10. VERIFY that the GAC transportation and regeneration hazardous waste manifest 
is properly completed.  The manifest will be signed only by an authorized DESC 
employee. 

11. CLOSE and TIGHTEN the top manhole on T-102. 
12. OPEN Vapor-Phase GAC Bed T-101 Inlet Valve, HV-112. 
13. OPEN Vapor-Phase GAC Bed T-102 From T-101 Inlet Valve, HV-114. 
14. OPEN Vapor-Phase GAC Bed T-102 Effluent Valve, HV-117. 
15. CLEAR Lockout/Tagout from B-100. 
16. START the System per Section 3.1.2.2 of these procedures.  

3.1.2.5.4 Replacement of Liquid Phase GAC 
 

1. When the concentration of dissolved hydrocarbons at Liquid Phase GAC 
Midpoint Sample Valve, AP-109, is 10 percent  of the concentration at Air 
Stripper Effluent Sample Valve, AP-103, PERFORM the following: 

2. SHUT DOWN the System per section 3.1.2.4 of the procedures. 
3. Make arrangements with the GAC service vendor to remove, regenerate and 

replace the GAC in T-103. 
4. LOCKOUT/TAGOUT Air Stripper Effluent Pump, P-101. 
5. CLOSE Air Stripper Effluent Pump Discharge Valve, HV-118. 

 
  WARNING!  GAC BED ATMOSPHERES MAY BE OXYGEN DEFICIENT 

AND HAVE HIGH HYDROCARBON CONCENTRATIONS.  DO NOT ENTER 
THE BED.  MONITOR HYDROCARBON VAPOR CONCENTRATIONS IN 
THE BREATHING ZONE USING A FID OR PID WHILE THE BED IS OPEN.  
THE PEL FOR HYDROCARBON VAPORS IS 300 PPM.   

 
  IF THE HYDROCARBON VAPOR CONCENTRATION AT ANY LOCATION 

EXCEEDS THE SCALE ON THE FID OR PID, MONITOR 
CONCENTRATIONS USING A FLAMMABLE GAS METER.  DO NOT 
ALLOW THE HYDROCARBON CONCENTRATION TO EXCEED 20 
PERCENT OF LEL AT ANY LOCATION. 

 
  PARTICULATE RESPIRATORY PROTECTION IS REQUIRED 

REGARDLESS OF AIRBORNE HYDROCARBON VAPOR 
CONCENTRATION. 

 
6. OPEN the top manhole on T-103. 
7. The GAC Service Vendor will remove and replace the GAC. 
8. VERIFY that the GAC transportation and regeneration hazardous waste manifest 

is properly completed.  The manifest will be signed only by an authorized DESC 
employee. 

9. CLOSE and TIGHTEN the top manhole on T-103. 
10. OPEN HV-118. 
11. CLEAR Lockout/Tagout from P-101. 
12. CONNECT a clean, fresh water supply to GAC Fill Valve, HV-120.   
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13. FILL Liquid Phase GAC Beds T-103 and T-104 with clean, fresh water by 
OPENING HV-120 until water vents from AP-109.   

14. CLOSE AP-109.  CONTINUE to FILL T-103 and T-104 until water vents from 
AP-103.   

15. CLOSE HV-120.      
16. IF water continues to drain from AP-103, CLOSE AP-103.      
17. DISCONNECT water supply from HV-120. 
18. START the system per Section 3.1.2.2 of these procedures.   

3.1.2.5.5 High Product Storage Tank Level, LSH-201 or LSHH-201 
 

19. SHUT DOWN the System per section 3.1.2.4 of the procedures. 
20. Make arrangements with the used oil service vendor to remove the liquid 

hydrocarbons in T-200. 
21. VERIFY that the used oil transportation and regeneration hazardous waste 

manifest is properly completed.  The manifest will be signed only by an 
authorized DESC employee. 

22. CLOSE and TIGHTEN the top manhole on T-200. 
23. START the System per Section 3.1.2.2 of these procedures.  

3.1.2.5.6 High Groundwater Filter Differential Pressure, PDSH-1 
 

1. TURN the P-1 Hand-Off-Auto Switch to OFF. 
2. CLOSE Filter F-1 Outlet Valve, HV-5. 
3. OPEN Sump V-1 Sample Valve, AP-1, until pressure at PI-1 is zero. 
4. CLOSE AP-1. 
5. CLOSE Filter F-1 Inlet Valve, HV-4. 
6. SLOWLY REMOVE Filter F-1 cover. 
7. REPLACE the filter elements with seven new elements per the manufacturer's 

instructions. 
8. DISCARD the used filter elements in the solid waste drum for disposal. 
9. OPEN HV-4. 
10. OPEN HV-5. 
11. TURN the P-1 Hand-Off-Auto Switch to AUTO. 

3.1.2.5.7 High Groundwater Filter Differential Pressure, PDSH-2 
 

1. CLOSE Sump V-3 Outlet Valve, HV-10. 
2. TURN the P-2 Hand-Off-Auto Switch to OFF. 
3. CLOSE Filter F-2 Outlet Valve, HV-7. 
4. OPEN Sump V-2 Sample Valve, AP-3, until pressure at PI-2 is zero. 
5. CLOSE AP-3. 
6. CLOSE Filter F-2 Inlet Valve, HV-6. 
7. SLOWLY REMOVE Filter F-2 cover. 
8. REPLACE the filter elements with seven new elements per the manufacturer's 

instructions. 
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9. DISCARD the used filter elements in the solid waste drum for disposal. 
10. OPEN HV-6. 
11. OPEN HV-7. 
12. TURN the P-2 Hand-Off-Auto Switch to AUTO. 
13. OPEN HV-10. 

3.1.2.5.8 High Effluent Sample Results 
 

Effluent Concentration Limits are as follows: 
 

• pH: >6.5, <8.5 
• EPA 8260B, each VOC compound: 5.0 µg/L, except: 

vinyl chloride, 0.5 µg/L;  
carbon tetrachloride, 0.5 µg/L;  
1,2-dichloroethane, 0.5 µg/L; and  
benzene, 1.0 µg/L 

• EPA 610, each polynuclear aromatic 
hydrocarbon: 15 µg/L 

• EPA 625 or 8270C, each SVOC: 5.0 µg/L 
• Aquatic Toxicity: 90 percent survival 
• Arsenic 1.0 grams/day (gr/day) 
• Cadmium 1.0 gr/day 
• Chromium 2.0 gr/day 
• Copper 3.0 gr/day 
• Lead 5.0 gr/day 
• Mercury: 0.01 gr/day 
• Nickel 5.0 gr/day 
• Selenium: 2.0 gr/day 
• Silver 1.0 gr/day 
• Zinc 10 gr/day 

 
1. If any sample result exceeds the Effluent Concentration Limits, REPEAT the 

sample daily, with a 24-hour turnaround. 
2. NOTIFY the RWQCB by phone (510/622-2492). 
3. NOTIFY the RWQCB by mail within seven days: 

 
California Regional Water Quality Control Board 
San Francisco Bay Region 
1515 Clay Street, Suite 1400 
Oakland, CA 94612 
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3.1.3 Maintenance Requirements 
 
The following maintenance schedule is established: 
 

 
Equipment 

 
Frequency 

 
Action 

 
System Readings 

 
Twice per week 

 
Take System Readings per 
section 3.1.2.2.7. 
Check level in Acid Storage 
Tank, T-016. 
Check level in Product Storage 
Tank, T-200. 

 
pH Control System 

 
Every Month 

 
Calibrate pH analyzer loop, 
AE-100 and AIC-100. 

 
Oil/Water Separator, V-5 

 
Every month 

 
Clean and inspect. Verify no 
gap exceeding 1/8-in. exists in 
lid seals.  Repair as required.  

 
Level Switches 

 
Every month 

 
Clean, inspect and test 
operation 

 
Air Stripper Blower, B-100 

 
Every month 

 
Clean Inlet Filter/Silencer 

 
 

 
Every 6 months 

 
Grease motor bearings 

 
Recovery Well Pump, P-100 

 
Every month 

 
Clean and inspect 

 
Air Stripper Effluent Pump, P-101 

 
Every 6 months 

 
Grease motor bearings 

 
Air Stripper Feed Pump, P-102 

 
Every 6 months 

 
Grease motor bearings 

 
Lift Station Sump Pumps, P-1 and P-2 

 
Every 3 months 

 
Clean, inspect and test 
operation 

 
 

3.2 GENERATOR BUILDING SPH RECOVERY SYSTEM 

3.2.1 Introduction 
 
The GBSRS was installed to recover separate-phase and dissolved-phase hydrocarbons 
encountered on and in the groundwater near the Generator Building and to maintain the 
groundwater level below the bottom of the diesel generator sump.    
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3.2.2 Operating Procedures 

3.2.2.1  Initial Conditions 

3.2.2.1.1 Valve Positions 
 

1. Transfer Tank Outlet Valve, HV-110, is OPEN. 
2. Groundwater Sample Valve, SP-111, is CLOSED. 
3. Transfer Pump Outlet Valve, HV-111, is OPEN. 
4. Oil/Water Separator Sample Valve, SP-110, is CLOSED. 
5. Recovery Well G-57 Pump Outlet Valve, HV-112, is OPEN. 
6. Sump Pump Outlet Valve, HV-113, is OPEN. 
7. Air compressor outlet valve is OPEN. 

3.2.2.1.2 Electrical Lineup 
 

1. Main Disconnect to GBSRS is CLOSED. 
2. VERIFY Circuit Breaker for Air Compressor, C-301, is ON. 
3. VERIFY Circuit Breaker for Transfer Pump, P-111, is ON. 
4. VERIFY Circuit Breaker for Sump Pump, P-112, is ON. 
5. VERIFY Circuit Breaker for Control Circuit is ON. 
6. VERIFY Circuit Breaker for Exterior Sump Pump, P-113, is ON. 
7. VERIFY TFGRS is in operation. 

3.2.2.2  Start Generator Building SPH Recovery System 

3.2.2.2.1 Start Recovery System 
 

1. TURN Air Compressor pressure switch control to AUTO. 
2. VERIFY Air Compressor starts. 
3. WHEN air pressure reaches 100 psig, TURN Transfer Pump switch to AUTO. 
4. TURN Total Fluids Pump switch to AUTO. 
5. TURN Exterior Sump Pump switch to AUTO. 
6. WHEN water level in Transfer Tank T-110 reaches the high level switch probes, 

VERIFY the Transfer Pump, P-111, pumps the tank contents to the TFGRS.   

3.2.2.2.2 Check System Instrumentation 
 
1. RECORD the following information while P-110, P-111 and C-301 are running 

(Use Site Visit Form in Appendix B-4.): 
• Air Compressor pressure 
• Air Compressor cycle time 
• Air line pressure 
• Volume of water pumped at FIQ-110 
• P-111 pressure 
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• P-111 flow rate 
• Depth to water in well G-57 
• Depth to product in well G-57 
• P-110 cycle counter 
• P-110 cycle frequency 
• Depth of  P-110 
• P-110 discharge pressure 
• Volume of water pumped by P-110 at flow totalizer 
• Depth to water in well G-56 
• Depth to product in well G-56 
• Depth to water in Product Storage Tank, T-210 
• Depth to product in T-210 
• VERIFY the OWS is operating properly and the lid is sealed 

3.2.2.3  System Shutdown 
 

1. RECORD the following information while P-110, P-111 and C-301 are running 
(Use Site Visit Form in Appendix B-4.): 
• Air Compressor pressure 
• Air Compressor cycle time 
• Air line pressure 
• Volume of water pumped at FIQ-110 
• P-111 pressure 
• P-111 flow rate 
• Depth to water in well G-57 
• Depth to product in well G-57 
• P-110 cycle counter 
• P-110 cycle frequency 
• Depth of  P-110 
• P-110 discharge pressure 
• Volume of water pumped by P-110 at flow totalizer 
• Depth to water in well G-56 
• Depth to product in well G-56 
• Depth to water in Product Storage Tank, T-210 
• Depth to product in T-210 

2. TURN Transfer Pump switch to OFF. 
3. TURN Total Fluids Pump switch to OFF. 
4. TURN Exterior Sump Pump switch to OFF. 
5. IF the TFGRS is to remain in operation, leave the Air Compressor pressure switch 

in AUTO. 

3.2.2.4  Alarm Condition Responses 

3.2.2.4.1 High Product Storage Tank Level, LSHH-210 
 

1. SHUT DOWN the System per section 3.2.2.3 of the procedures. 
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2. Make arrangements with the used oil service vendor to remove the liquid 
hydrocarbons in T-210. 

3. VERIFY that the used oil transportation and regeneration hazardous waste 
manifest is properly completed.  The manifest will be signed only by an 
authorized DFSP-Ozol employee. 

4. CLOSE and TIGHTEN the top manhole on T-210. 
5. START the System per Section 3.2.2.2 of these procedures.  

3.2.3 Maintenance Requirements 
 
The following maintenance schedule is established: 
 

 
Equipment 

 
Frequency 

 
Action 

 
System Readings 

 
Twice per week 

 
Take System Readings per 
section 3.2.2.2.2. 
Check level in Product Storage 
Tank, T-210. 

 
Recovery Well Pump, P-110 

 
Every month 

 
Clean and inspect 

 
Oil/Water Separator, V-110 

 
Every month 

 
Clean and inspect. Verify no 
gap exceeding 1/8-in. exists in 
lid seals.  Repair as required.  

 
Level Switches 

 
Every month 

 
Clean, inspect and test 
operation 

 
Sump Pumps, P-112 and P-113 

 
Every 3 months 

 
Clean, inspect and test 
operation 

 
 

3.3 SEPARATE-PHASE PASSIVE RECOVERY 

3.3.1 Introduction 
SPH has been observed in several monitoring wells across the site.  Eighteen of these wells are 
monitored monthly to measure the thickness of SPH on the groundwater.  Fourteen of these wells 
contain passive skimmers to collect the SPH.  These skimmers are inspected and emptied 
monthly.  The quantity of SPH from each well is recorded and the collected SPH is placed in 
Product Storage Tank T-200 at the TFGRS.  When tank T-200 is full, empty the tank using the 
procedure in Section 3.1.2.5.5. 
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3.3.2 Maintenance Requirements 
 
The following maintenance schedule is established: 
 

 
Well Numbers 

 
Frequency 

 
Action 

 
2A, 4, 6B, DM-41, DM-44, DM-45, 
DM-46, EA-33, G-56, G-68, M-11, 
M-15, M-21, M-22 

 
Every month 

 
Measure depth to water 
(DTW), depth to product 
(DTP) and volume of  SPH 
removed.  Adjust height of 
skimmer as required. 

 
EA-28, EA-31, EA-36, G-57 

 
Every month 

 
Measure DTW and DTP. 

 
 

4.0  GROUNDS MAINTENANCE 
In addition to the environmental monitoring, sampling and remediation requirements, the 
caretaker is responsible for maintaining the facility.   

4.1 PIPELINE INTEGRITY 
An 8-inch pipeline connects the Ozol facility and the Concord Pump Station to allow fuel to be 
transferred to or from Ozol.  The pipeline route is shown on the drawing in Appendix C-1.  The 
integrity of the pipeline between the Ozol facility and the Concord Pump Station is monitored by 
pressurizing the line with nitrogen and observing the pressure.  Dry nitrogen gas is used to limit 
the amount of internal corrosion in the pipeline.  Leakage, whether through valves, pipe wall 
corrosion or a breach in the pipeline wall will be indicated by a drop in nitrogen pressure.   
 
The pipeline is initially pressurized to 150 psig with bottled nitrogen using fittings at the Ozol 
end of the pipeline.  The pressure is monitored weekly.  Unless there is a rapid drop in pressure, 
the pipeline should be recharged if the pressure drops to 60 psig.  A slow drop in pressure (over 
the time of at least one year) indicates valve leakage or a corrosion leak that is likely too small to 
locate.   
 
In case of a rapid drop in pressure, inspect the length of the pipeline and notify DESC.    

4.2 CATHODIC PROTECTION 

4.2.1 Description 
 
The cathodic protection systems are designed to protect underground portions of the Ozol piping 
and fuel tanks.  Two types of systems are used:  sacrificial anodes and impressed current.  The 8-
inch pipeline between the Ozol facility and the Concord Pump Station, the underground fuel 
lines from the bulk storage tanks and the bulk storage tanks are protected by an impressed 
current system.  This system uses a rectifier to apply a direct current (DC) voltage between the 

 
N:\Ozol\Revised OM Plan - Final.doc 



System Operation and Maintenance Plan 23 
DFSP-Ozol, 700 Carquinez Scenic Drive, Martinez, CA February 28, 2002 
 
 

underground piping or tanks and an underground anode.  Rectifiers are located at the Concord 
Pump Station, north of the barge booster pumps at the Ozol Facility, and at the service building 
near the tank farm fuel piping manifold.   
 
The fire protection tank, T-1, fire protection piping and wharf are protected by sacrificial anodes. 
Sacrificial anodes are more electrochemically active than the steel or iron piping and protect the 
piping by corroding in preference to the piping.   
 
Annually, a cathodic protection engineer should evaluate the entire cathodic protection system 
for effectiveness.  The last cathodic protection system evaluation is included in Appendix C-2. 
This evaluation shall include: 
 

• Checking and comparing the previous 12-month readings for patterns of deviations 
• If comparisons do not indicate any unacceptable deviations, the cathodic protection 

system can be considered functional. 
• Indications of a deteriorating pattern of cathodic protection require further system 

evaluation by the cathodic protection engineer.   
 

4.2.2 Maintenance Requirements 
 
The following maintenance schedule is established: 
 

 
Well Number 

 
Frequency 

 
Action 

 
Rectifiers 

 
Every month 

 
Verify power is supplied to the 
rectifiers. 

 
System 

 
Annually 

 
Inspection of entire system by 
Cathodic Protection Engineer. 

4.3 DIESEL GENERATOR 
 

4.3.1 Introduction  
 
The backup diesel generator is installed to provide backup electrical power for operation of the 
Ozol facility in case of an extended power outage.  The six-cylinder Nordberg generator is rated 
at 1,000 kilowatts (kW) at 514 revolutions per minute (rpm).  Fuel for the generator has been 
removed from the diesel storage tank.  The generator is rotated by hand (barred over) 2¼ or 2½ 
turns every month to prevent crankshaft deflection.  
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4.3.2 Testing, Service and Maintenance of Diesel Engine 
 
The following maintenance schedule is established: 
 

 
Equipment  

 
Frequency 

 
Action 

 
Generator Sump 

 
Every week 

 
Check for water in the sump.  
If water is present, check the 
exterior sump pump for proper 
operation. 

 
Diesel Engine 

 
Every month 

 
Start electric lubricating oil 
pump.  Rotate engine by hand 
(bar over) 2 ¼ to 2 ½ turns.  
Stop electric lubricating oil 
pump after ½ hour. 

 
Lubricating Oil System 

 
Every six months 

 
Check inlet and discharge 
strainers for cleanliness. 

 

4.4 FIRE PROTECTION SYSTEM 

4.4.1 Introduction 
The Ozol fire protection system provides fire protection water to all areas of the facility.  Water 
is stored in a 200,000-gallon tank, T-1, located just below the upper gate into the tank farm.  
Tank T-1 is filled by pump P-1, located near the truck loading facilities.  Pump P-1 is supplied 
from a Contra Costa Water District (CCWD) pipeline located along the railroad tracks passing 
by the facility.  Fire hydrants, and monitors in the lower terminal and wharf area are fed by 
gravity from tank T-1.  The hydrants in the tank farm are fed by fire booster pump P-2, located at 
Tank T-1.  Pressure in the water line feeding the tank farm hydrants is maintained by fire jockey 
pump P-3, located next to pump P-2.   
 
The fire monitors (water cannons) at the truck loading facility and wharf, and the sprinklers in 
the diesel generator building have the capability of being fed with a 3% solution of aqueous film 
forming foam (AFFF), but the foam concentrate tanks have been emptied.   

4.4.2 Installed Fire Water Equipment 

4.4.2.1  Water Storage Tank T-1 
 
The fire protection water is stored in a 200,000-gallon storage tank located on the tank farm. 
 
This tank supplies the lower terminal, wharf and transmix basin hydrants with water by gravity 
flow. The upper tank farm is supplied, but booster pumps are required to supply water flow to 
those hydrants. 
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The tank is equipped with a Varec automatic gauge and a Varec 1900 Series Microprocessor 
transmitter that transmits the tank level to the Varec 6680 Series Master Terminal Unit (CRT) 
screen located in the administration office. (The transmitter and Master Terminal Unit are de-
energized.) 
 
Interior mounted float switches are designed to actuate relay contacts that start water booster 
pump P-1 located at the lower terminal area. The pump is automatically turned off when the 
water level in the tank reaches the high setting.  The float switches are not functional and the 
pump must be started and stopped manually. 

4.4.2.2  Pump P - 1, Terminal Booster Pump 
 
This pump is used to supply water to the fire protection system water tank T-1. It is operated in 
the hand mode.  The auto mode is not functional. 
 
The pump delivers 500 gallons of water per minute and is driven by a 50 horsepower - 3,535 
RPM electric motor. 

4.4.2.3  Pump P - 2, Tank Farm Booster Pump 
 
This pump is used to supply water to the fire protection water hydrants located on the storage 
tank tops. It is supplied water from the storage tank T-1. It can be operated in an automatic mode 
or in a hand mode. If operated in the auto mode, pressure switches at the pump pad will activate 
the pump to start. When the set pressure is established, it will cycle upon water demand/flow 
from the hydrant stations. 
 
The pump delivers 500 gallons of water per minute and is driven by a 60 horsepower - 3,555 
RPM electric motor. 

4.4.2.4  Pump P - 3, Tank Farm Jockey Pump 
 
This pump is used in conjunction with pump P-2 to supply fire water to the hydrants located on 
the storage tank tops. Its purpose is to maintain a constant pressure at the hydrant stations during 
a flow condition, thereby eliminating P-2 pump from excessive cycling.  It can be operated in an 
automatic mode or in a hand mode. If operated in the auto mode, pressure switches at the pump 
pad will activate the pump to start.  When the set pressure is established, it will cycle upon water 
demand/flow from the hydrant stations. 
 
The pump is a flexible coupling drive peripheral pump and driven by a 7.5 horsepower - 3,470 
RPM electric motor. 
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4.4.3 AFFF System 

4.4.3.1 Truck Rack 
 
The truck rack is protected by two (2) oscillating foam monitors that cover the truck rack apron 
with a foam cover when the system is manually activated by opening control valves at the foam 
tank D-1 location. Detailed operating instructions are posted on the side of the tank.  (Note that 
foam tank D-1 has been emptied of foam concentrate.  The monitors will spray water only, 
which should not be used on a fuel fire, as it will spread the burning fuel.)   

4.4.3.2  Diesel Building 
 
The diesel/generator building is protected by a wet-pipe overhead foam sprinkler system and two 
(2) hose reels located outside the building at each end with 100 feet of hose on each reel. The 
reels are primarily designed to cover the pumping manifolds across the Street from the building. 
Operating instructions are posted on the side of the AFFF tank D-2.  (Note that foam tank D-2 
has been emptied of foam concentrate.  The sprinklers and hoses will spray water only, which 
should not be used on a fuel fire, as it will spread the burning fuel.) 

4.4.3.3  Wharf 
 
The wharf is protected by six (6) hydrants along the wharf catwalk and manifold area. The 
catwalk hydrants have 2½ inch hose outlets with AFFF capability. 
 
The wharf manifold area is protected by standpipe monitor nozzles with foam capability from 
foam tank D-1 located in the main terminal complex. 

4.4.3.4  AFFF Foam Tanks 
Although the AFFF Foam tanks are described below they have been emptied as indicated above. 

4.4.3.4.1 D-1, Truck Rack 
 
The foam tank D-1 is a 1,000 gallon capacity tank located adjacent to the truck loading rack 
apron that supplies foam to either the truck loading rack or the wharf.  Manually operated gate 
valves direct flow to either system. The water supply for the foam proportioning system comes 
from the water tank T-1 located on the tank farm and is gravity fed from that point. 
All control valves at tank D-1 site are numbered and have identification plates on the valves that 
correspond with the operating instructions located on the side of the tank. 

4.4.3.4.2 D-2, Diesel Building 
 
The foam tank D-2 is a 200 gallon capacity tank located next to the diesel/generator building that 
supplies foam to the wet-pipe sprinkler system inside the building or the hose reels located 
outside the building at each end. 
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4.4.4 Fire Equipment Operating Instructions — Installed Systems 

4.4.4.1  Truck Loading Rack System 
 
In case of fire at the truck loading rack: 
 
Step Action Valve 

No. 
Description Normal 

Position 
1. VERIFY 

OPEN 
1 Tank D-1 Water Control Valve Open 

2. VERIFY 
OPEN 

2 Concentrate Isolation Valve Open 

3. OPEN 3 Water Inlet Valve Closed 
4. OPEN 4 Dock Control Valve Closed 
5. OPEN 5 Truck Rack Control Valve Closed 
6. VERIFY 

OPEN 
6 Monitor Control Valves Truck Rack 

Oscillators 
Open 

 

4.4.4.2  Diesel/Generator Building — Sprinkler or Hose Reel Operation 
 
The system installed at the diesel/generator building is equipped with an automatic alarm system 
that will ring if a fire should occur inside the diesel building. The sprinkler system is auto-
matically actuated by heat or flames when the temperature reaches approximately 285°F. When 
the sprinkler seal is melted, water will flow through the piping system and out through the 
sprinkler head, this sudden flow of water through the piping system will actuate the alarm 
system. 
 
In case of fire inside the diesel/generator building: 
 
Step Action Valve 

No. 
Description Normal 

Position 
1. VERIFY 

OPEN 
1 System Control Valve Open 

2. OPEN 2 Tank Pressure Inlet Valve Closed 
3. VERIFY 

OPEN 
3 Concentrate Isolation Valve Open 

4. OPEN 4 Hose Reel Control Valve (Used for fire 
containment at piping and pump manifolds) 

Closed 

5. OPEN 5 To test the alarm system, open valve to actuate 
alarm bell 

Closed 
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4.4.4.3  Wharf Fire System 
 
The wharf has a total of six (6) fire hydrants with each having the capability for AFFF 
application. 
 
The entire wharf system is controlled through AFFF tank D-1. The Wharf Control Valve No. 5 
must be opened to supply the system with water and/or foam concentrate. 
 

4.4.4.3.1 Hydrants 
 
Along the catwalk extending out to the fuel transfer location, there are a total of three standpipe 
hydrants, each having double connections for 2½ inch fire hose. 
 

4.4.4.3.2 Monitors 
 
At the wharf manifold area, there are three (3) stationary standpipe stations mounted with 
swiveling monitors for stationary water application where needed. 
 
Foam application to the wharf system is achieved as outlined for the Truck Rack System. 
 
In case of fire at the wharf: 

 
Step Action Valve 

No. 
Description Normal 

Position 
1. VERIFY OPEN 1 Tank D-1 Water Control Valve Open 
2. VERIFY OPEN 2 Concentrate Isolation Valve Open 
3. OPEN 3 Water Inlet Valve Closed 
4. OPEN 4 Dock Control Valve Closed 

4.4.4.3.3 Spare Sprinkler Heads 
 
Spare sprinkler heads for the diesel/generator system are located in a red box mounted next to the 
lighting circuit panel in diesel generator building. This box is sealed at all times. 
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4.4.5 Testing, Service and Maintenance of Fire System Booster Pumps 
 
The following maintenance schedule is established: 
 

 
Equipment  

 
Frequency 

 
Action 

 
T-1 

 
Every week 

 
Check water level, if less than 
29 ft, fill to 31 feet with P-1.  
The tank fills at a rate of 
approximately 1 inch per 
minute. 

 
Every month 

 
Check stuffing box for 
excessive leakage.  Some 
leakage is required for stuffing 
lubrication. 

 
P-1 

 
Every 6 months 

 
Lubricate bearings. 

 
Every month 

 
Check stuffing box for 
excessive leakage.  Some 
leakage is required for stuffing 
lubrication. 

 
P-2 

 
Every 6 months 

 
Lubricate bearings. 

 
Every month 

 
Check stuffing box for 
excessive leakage.  Some 
leakage is required for stuffing 
lubrication. 

 
P-3 

 
Every 6 months 

 
Lubricate bearings. 

 
A red log book entitled “Fire Protection System” is maintained for documentation of all testing, 
service and maintenance. 

4.4.6 Pressure Switch Settings in Auto Mode 
 
 Water Booster Pump, P-2 On @ 100 ± PSI (w/ 5 sec delay) 

Off @ 140 ± PSI (w/ 5 sec delay) 
 Jockey Pump, P-3 On @ 95 ± PSI 

Off @ 125 ± PSI 
 

4.5 WEED ABATEMENT 
In order to minimize the risk of fire spreading at the facility and to permit access to equipment, 
weeds are abated.  In the tank farm area, sheep are used to eat the vegetation. Sheep are not used 
in other areas because they can escape.  Water for the sheep is provided from the fire protection 
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system through a spigot at a trough near the air pollution abatement.  The trough will be checked 
weekly and refilled as needed.  The sheep belong to:  
 

Harry Robinson 
(W) (925) 798-8818 
(H) (925) 837-9329 

 
All other areas, including the terminal area, wharf area and Concord Pump Station will have 
weeds cleared by mowing or cutting.  Weeds will be mowed or cut annually in the spring after 
winter rains have stopped, and before June 1. 

5.0  SECURITY 

5.1 PHYSICAL SECURITY 
 
The Ozol Facility and Concord Pump Stations are surrounded by chain-link fences.  The gates 
are locked with interlinking locks belonging to several organizations.  These organizations 
include: Pacific Gas & Electric (PG&E), US Coast Guard (Ozol), Contra Costa Water District 
(CCWD), Southern Pacific Transportation Company (S.P.T. Co.), Kinder Morgan Energy 
Partners, L.P. (Concord), and East Bay Regional Park District (EBRPD, Ozol).  Access for these 
organizations must be maintained. 

5.2 SITE INSPECTIONS 
 
The following maintenance schedule is established: 
 

 
Equipment  

 
Frequency 

 
Action 

 
Inspect window coverings and 
locks and repair as required. 
 
Inspect for water leakage. 

 
B
 

uildings 

 

 
Every week 
 
 

 
Inspect that locks are secure. 

 
Fences 

 
Every week 

 
Inspect for holes and repair as 
required. 

 
Gates 

 
Every week 

 
Inspect that locks are secure. 

 
Above and Underground Piping 

 
Every week 

 
Inspect for leakage.  Report 
any leakage to DESC. 

 
Perimeter 

 
Every month 

 
Inspect perimeter signs and 
refasten or replace as 
necesssary. 
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Equipment  

 
Frequency 

 
Action 

 
Hillsides 

 
Every 6 months 

 
Inspect for slides or 
subsidence.  Report any slides 
or subsidence to DESC 

 

5.3 PIER LIGHTING 
 
The pier lighting system is left on in automatic mode.  The lights are on from dusk to dawn and 
are controlled by a photocell.  The switch for the lighting is located on the wharf walkway.  
 

6.0  UNDERGROUND SERVICE ALERT 
 
The DFSP Ozol facility participates in the Underground Service Alert (USA) system for its 
underground pipeline that runs from the terminal, eastward 7.6 miles to the Concord Pump 
Station (Appendix C-1, Figure 3).  Once a member of this program, USA notifies the member if 
digging is planned in the vicinity of their underground utility.  Notification is typically via e-
mail.  The annual membership fee (paid by contractor) is approximately $60. 
 
To be authorized as a responder, DESC must send a letter to USA indicating the contractor who 
is to receive notifications.  Once this is established, notifications will start being made.  At this 
time, approximately 40 notifications per month are received. 
 
Once notifications are received, the Thomas Street Guide and Directory for Contra Costa County 
is consulted for location of the digging project.  If the project is within the vicinity of the 
pipeline, a contractor staff member familiar with the pipeline location is dispatched to the area to 
see if the underground work would impact the pipeline in any way.  A set of detailed drawings 
that depict the location and depth-of-burial of the pipeline are brought to the field (DFSP Ozol, 
California, DFSC F-458 As-Built Drawing set).  The pipeline location is marked in yellow paint.  
In cases where the digging project is close to the pipeline, or the pipeline location is uncertain, a 
professional utility locator is called out to mark the location. 
 
All notification tickets must be maintained in the permanent project file. 
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9.  Attached is the synopsis of the Operations and Maintenance Plan for DFSP San Pedro to be 
used in proposing costs for CLINs 0013B and 0014B. 
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1.0 Introduction 

This operation and maintenance (O&M) manual update (hereinafter referred to as the “2002 
O&M Manual Update”) is intended the describe upgrades and modifications to operation and 
maintenance of the Defense Fuel Support Point (DFSP) San Pedro pump house area 
remediation system.  This document is not comprehensive and should serve as a supplement 
to the Operation and Maintenance Manual Pump House Area Remediation System prepared 
by Groundwater Technology Government Services Inc., in 1997 (hereinafter referred to as 
the “O&M Manual”).  The system is designed to remove petroleum hydrocarbons from the 
soil and groundwater underlying the pump house area of the site.  Previous site investigations 
had led to the discovery of adsorbed-phase, dissolved-phase and liquid-phase hydrocarbons 
present in the subsurface soils and groundwater.  The remediation system consists of free-
product recovery, bioventing, and vapor extraction wells.  The site is divided into two 
functional areas, 1) the south pump house area, which includes the limits of the original 
system installed in 1995, and 2) the north pump house area, which includes the expansion of 
the remediation system that occurred during 1999 and 2000.  

The system was originally designed and installed at the DFSP in San Pedro, California, for 
the Defense Energy Supply Center (DESC) under contract DLA600-92-C-5243, Task Order  
ACO-0013.  The system was expanded and modified under DESC contract  
SPO600-98-5839. 

1.1 Purpose 

This 2002 O&M Manual Update and the O&M Manual are the guiding document for the 
bioventing and free product/vapor extraction treatment systems installed at the DFSP San 
Pedro facility.  The O&M Manual and the 2002 O&M Manual Update include information 
pertaining to the operation and maintenance of the treatment facility equipment and systems, 
regulatory and permitting requirements, performance monitoring, health and safety 
procedures, and waste handling.  The documents are supplemented with equipment 
manufacturer O&M manuals, catalogs, cut sheets, and other technical data that provide 
information pertinent for operating, maintaining, and troubleshooting individual equipment 
components and systems. 
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1.2 Organization of the 2002 O&M Manual Update 

To provide the background, technical basis, procedures, and administrative requirements 
necessary to operate and maintain the treatment facility, this document retains the 
organization of the O&M Manual and therefore is organized into the following sections: 

• Section 1.0, Introduction, provides a general introduction of the project, O&M 
Manual, 2002 O&M Manual Update, site history, and remediation design and update 
requirements. 

• Section 2.0, Regulatory Requirements and Permits, summarizes the regulatory basis 
for performing the project and provides the treated groundwater and treated soil vapor 
permits to discharge required for system operation. 

• Section 3.0, Process and Equipment Descriptions, describes additions and 
modifications to the remediation equipment and systems. 

• Section 4.0, Operation and Control Procedures, provides the procedures used to start 
up, operate, and shutdown the various equipment and systems. 

• Section 5.0, Maintenance and Troubleshooting, includes manufacturer 
recommendations for maintaining the major equipment and procedures for 
troubleshooting and diagnosing failures. 

• Section 6.0, Performance Monitoring, contains the operating parameters used to 
monitor system performance and the sampling and analysis needed to ensure effluent 
waste streams meet permit requirements. 

• Section 7.0, Housekeeping and Waste Handling, outlines housekeeping and general 
upkeep requirements for the facility and requirements for storing, marking, 
transporting, disposing, and documenting of all liquid and solid wastes. Note:  no 
modifications apply to this section.  The text of this section can be found in the 
original O&M Manual.  

• Section 8.0, Training, provides direction on required OSHA, health and safety, and 
equipment training documentation.  Note:  no modifications apply to this section.  
The text of this section can be found in the original O&M Manual. 

• Section 9.0, Record keeping, provides direction on documentation of operation, 
maintenance, and waste disposal activities for the treatment facility. 

• Section 10.0, Operation Safety Manual, provides the necessary health and safety 
guidelines for operation of the treatment system as a supplement to the existing Site 
Health and Safety Plan.  Note:  Revision to this section is beyond the scope of this 
2002 O&M Manual Update. 

• Appendices contain the As-Built drawings, operations log sheets, manufacturer 
technical information, and permits. 
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1.3 Site Description 

The DFSP San Perdo facility, occupying approximately 331 acres near the harbor district of 
Los Angeles, California, was constructed in 1943 for the storage of fuels for the Navy.  The 
facility was operated by the Navy until 1980, when it was transferred to the Defense 
Logistics Agency.  The property is bounded by North Gaffey Street to the east, Western 
Avenue to the west, Palos Verdes Drive North to the north, and a residential area to the 
south.  The facility serves as a fuel storage and transfer facility.  

Fuels stored and distributed at the facility have changed over the years.  The following is a 
summary of the types of fuels stored and the approximate amount of time they were present 
at the site (Clarence Wilson, personal communication, January 27, 1993): 

 Diesel Series 
 Bunker Fuel   1940s to early 1960s 
 Navy Special   Early 1960s to mid 1970s 
 Navy Distillate  Mid to late 1970s 
 Diesel Fuel Marine  Late 1970s to present 
 

 Jet Fuel Series 
 Aviation Gas (AVGAS) 1940s to late 1950s 
 JP-4    1958 to 1993 
 JP-5    1958 to present 
 JP-8    1993 to present 
 

The site currently contains 30 underground and 10 aboveground tanks, distributed throughout 
the facility.  Tanks at the facility are primarily used to store jet propellant Nos. 5 and 8  
(JP-5 and JP-8), and diesel marine fuel.  Other materials stored at the facility include fuel 
system icing inhibitor, JP-5 chemical additives, and waste product.  Fuel is transferred to and 
from the facility primarily through a series of underground pipelines and, to a lesser degree, 
via tanker trucks. 

The area where the remediation system has been constructed is located in the pump house 
area in the southeast corner of the site (Figure 1).  The pump house area is in a cleared, 
relatively level area and occupies approximately 15 acres.  There are seven pump houses and 
twelve valve pits located in the area for the on-site and off-site distribution of fuels.  Fuels 
are transported via underground pipelines.  A surface release of approximately 100,000 
gallons of diesel fuel occurred in March 1979.  Approximately 62,000 gallons of fuel 
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reportedly were recovered at that time, but some fuel leaked into underlying soil and 
groundwater.  

1.4 Remediation System Design Modifications 

The pump house area site plan is presented in Drawing G-001. 

The south pump house area includes 15 active bioventing wells and seven active converted 
vapor extraction wells, which were total fluids extraction wells until 1998 when they were 
shut down due to low product recovery rates. 

In 1999 the remediation system was expanded to the northern portion of the pump house 
area.  The system expansion included the installation of six additional total fluids extraction 
wells, ten combination biovent/vapor extraction wells, and both above-grade and below 
grade process piping from the remediation system compound to these wells.  Also, at this 
time piping and controls were installed to allow use of the treated water for irrigation of the 
phytoremediation trees located in the central pump house area.   

In 2000 the remediation system was again expanded to the western side of the north and 
central pump house area.  This expansion included in the installation of four additional total 
fluids recovery wells and eight new biovent wells.   

Drawing G-002 presents a detailed site plan of the north and central pump house area. 

Additional detail regarding the installation of recovery and bioventing wells is presented in 
the Field Investigation, System Installation, and Start-up Report, which is being prepared 
concurrent to this 2002 O&M Manual Update. 

Also during 2000 and 2001 the system instrumentation and controls were modified to 
improve the overall performance, safety, and monitoring.  The programmable logic controller 
(PLC) program was extensively revised and remote system monitoring was implemented. 

In early 2002 product skimming was implemented at well WCW-8 using a pneumatic 
skimming pump.  Compressed air to operate the pump has been obtained by tapping into the 
compressed air line extending from the treatment compound to the north pump house area.  
The pump controller is mounted on a trailer, which also holds two 200-gallon product storage 
tanks.  The recovered product from WCW-8 is pumped into the trailer mounted tanks, which 
contain a high-level switch that interlocks with a solenoid valve to shut down the air supply 
when the tanks are full.  The tanks are emptied using a vacuum truck. 
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1.5 O&M Manual Updates 

The O&M manual is organized to support system operation and facilitate equipment 
troubleshooting and repairs.  The design basis for each component is discussed, and 
information provided by equipment vendors is included.  Information for the system as 
configured at the time of compilation of this update has been incorporated into this 2002 
O&M Manual Update.  Because process equipment may be further upgraded or system 
operation expanded and/or improved, future updates may be required. 
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2.0 Permits 

2.1 Applicable Regulations 

Regulations applicable to the operation and maintenance of the treatment system include the 
State Clean Air Act regulations and the State Waste Discharge Permit Program regulations.  
The Clean Air Act regulations apply to air emissions from the treatment system and are 
administered by the South Coast Air Quality Management District (SCAQMD).  The 
wastewater discharge regulations apply to the discharge of treated effluent to a local storm 
water drain and are administered by the California Regional Water Quality Control Board 
(CRWQCB), Los Angeles Region. 

2.2 Regulatory Requirements 

The treatment system operates under two regulatory permits: Permit to Construct/Operate, 
which establishes limits on air emissions, and a General National Pollutant Discharge 
Elimination System (NPDES) permit, which places limits on the quantity and quality of 
effluent water discharged to the storm drain.  These regulatory requirements are discussed 
separately below. 

2.2.1 Permit to Construct/Operate 

The SCAQMD Permit to Construct/Operate (No. D92550) was issued to the DFSC on  
August 4, 1995 (Appendix E).  DESC directly handles permits renewals payments for this 
permit.  The permit allows installation and operation of the vapor/groundwater extraction 
system subject to the conditions specified therein.  Any system modifications that may alter 
the quantity or quality of air emissions must receive prior approval from SCAQMD. 

Plans for system performance and compliance monitoring are detailed in Section 6.0. 

2.2.2 NPDES Permit 

The treatment system effluent water is discharged directly to a local storm water drain via a 
concrete- lined drainage system and, ultimately to the southwest slip of Los Angeles Harbor.  
NPDES Permit No. CAG834001 was issued July 24, 1995 (under CRWQCB Order No. 92-
091) for the treatment system, in response to the DFSC application dated May 10, 1995.  The 
NPDES permit required the implementation of Monitoring and Reporting Program  
No. CI 7565.  The NPDES sampling and reporting requirements were modified in 1997 to 
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reduce the effluent sampling frequency from weekly to monthly (CRWQCB letter to Lt. Col. 
Charles Gross, Defense Fuel Region West dated March 3, 1997) (Appendix E).   

In 1998 the CRWQCB issued new Order No. 97-046, which revised the NPDES Permit No. 
CAG834001.  In November 2001, the CRWQCB requested Monitoring and Reporting 
Program CI No. 7565 be continued with the condition that MTBE analysis be included with 
the monthly effluent sampling.  The CRWQCB also waived the requirement for phenolic and 
phenolic compounds analyses in the annual effluent sampling (telephone conversation with 
Raul Medina of the CRWQCB on November 8, 2001) (Appendix E).  

Requirements for the treated water discharge are set forth in the NPDES permit Waste 
Discharge Requirements (Appendix E).  The treatment system includes remediation 
equipment, which reduce effluent concentrations below the maximum allowed limits.  The 
system is equipped with analysis ports to monitor performance and compliance with the 
permitted discharge limits.  Plans for system performance and compliance monitoring are 
detailed in Section 6.0. 

2.3 DESC and Regulatory Contacts 

The primary DESC and regulatory contacts are provided below: 

Hassan Dogrul 
Defense Fuel Support Center 
8725 John Kingman Drive, Suite 2833 
Fort Belvoir, VA 22060-6222 
(703) 767-8308 
 
Joe Traini 
Defense Fuel Support Point San Pedro 
3171 N. Gaffey Street 
San Pedro, CA 90731 
(310) 900-6960 ext. 1106 
 
Jeffery Hu 
Site Cleanup Unit 
California Regional Water Quality Control Board, Los Angeles Region 
320 West 4th Street, Suite 200 
Los Angeles, CA 90013 
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Raul Medina 
Permitting Unit 
California Regional Water Quality Control Board, Los Angeles Region 
320 West 4th Street, Suite 200 
Los Angeles, CA 90013 
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3.0 Process and Equipment Descriptions 

The overall objective of the remediation system is to remove adsorbed and liquid-phase 
petroleum hydrocarbons underlying the pump house area of the DFSP San Pedro facility.  
Adsorbed petroleum hydrocarbons are removed from the vadose-zone through the injection 
of fresh air into the subsurface to promote aerobic biodegradation.   Simultaneously, a 
negative pressure is applied through soil vapor extraction (SVE) to promote vapor flow 
thereby improving the movement of air through the vadose-zone hydrocarbon plume.  
Liquid-phase hydrocarbons are removed by creating a cone of depression at well points 
within the floating free-phase hydrocarbon plume to enhance free-phase hydrocarbon 
extraction rates.  The waste streams (water and air) are appropriately treated prior to 
permitted discharge of clean effluent streams.  Drawing X-001 illustrates the various process 
flowpaths.  Process treatment systems are utilized to: 

• aerate subsurface contaminants to increase biodegradation and extract contaminated 
vapors  

• extract contaminated groundwater and free product 

• separate aqueous and non-aqueous phase liquids 

• remove dissolved volatile organic compounds (VOCs) through liquid phase granular 
activated carbon (LGAC) treatment 

• remove vapor stream VOCs through vapor phase granular activated carbon (VGAC) 
treatment 

• store recovered product for subsequent recycling or disposal 

PROCESS TREATMENT SYSTEMS 

SYSTEM No. TITLE 
1 Bioventing 

2 Groundwater and Product Recovery  

3 Vapor Extraction and Treatment 

 

Process support systems are used to: 

• provide compressed air for the total fluid recovery pumps 

• provide 480 volt and 240/120 volt electrical power for equipment and lighting 

• control overall system operation via a Programmable Logic Controller (PLC). 
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SUPPORT 
SYSTEMS  

SYSTEM No. TITLE 
1 Compressed Air 

2 Electrical Power 

3 PLC 

 

The support systems are required to operate and control the process treatment systems.  
Pneumatic and electrical power are used to run equipment.  Control power integrates the 
systems to ensure untreated waste streams are not inadvertently released. 

A supplemental system to supply treated water for use as irrigation water for a 
phtyoremediation system in the central pump house area was added in 1999. 

The As-Built drawings included as Appendix A, present the current system including the 
extensive modifications and expansion since 1999.  Also, new equipment-specific 
information for additions and modifications to the original system have been incorporated 
into the following sections (except where noted) and can also be found in the vendor 
operation and maintenance and catalog information contained in Appendices C and D of this 
2002 O&M Manual Update.  This information is supplemental to the information contained 
in the original O&M Manual. 

3.1 Bioventing System 

3.1.1 System Description 

The bioventing system consists of an injection biovent blower, intake filter and silencer, 
pressure relief filter and silencer, 16 biovent wells in the south pump house area, 18 new 
combination biovent/SVE wells in the north and central pump house area, and associated 
instruments, controls, and piping.  The system injects air into the bioventing wells in order to 
stimulate biological activity in the treatment zone.  The air entering the positive displacement 
biovent blower is drawn from ambient conditions, compressed, and then is distributed to the 
individual biovent wells via one of four headers.  Refer to drawings G-001 and G-002 for the 
well locations and piping layouts.   

In order to provide operational flexibility the new wells were designed to be operated as 
either air injection or vapor extraction wells interchangeably.   
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3.1.2 Major Equipment 

3.1.2.1 Biovent Wells 

Details regarding the 18 new combination biovent/SVE wells are presented in the Start-up 
Report.  The typical design for these biovent/SVE wells is presented in Drawing W-002. 

3.1.2.2 Wellheads 

Both air-injection and vapor extraction plumbing is supplied to each of the north and central 
pump house area biovent wells.  The wellheads are fitted with cam-lock quic-connect 
couplings to allow easy interchange between the air-injection and vapor extraction modes.  
The vaults are fitted with ¼” steel plate spring-assisted lids.  Details for the biovent/SVE 
wellheads and vaults are presented in Drawings P-004 and P-005. 

3.1.2.3 Biovent Piping 

Biovent piping details for the north pump house expansion are presented in Drawing P-001 
through P-003.  Biovent piping stub-ups have been installed in expansion vaults located at 
the northern and southern ends of the north pump house area to allow for future system 
expansion if necessary.  Biovent piping is generally Schedule 80 PVC. 

3.1.2.4 Bioventing Blower 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual.  

3.1.2.5 Over-Pressure Protection 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual.  

3.1.3 Functional Description 

Individual flow elements FE-317, FE-318, FE-319, and FE-320 are installed in each of the 
four headers to measure the flow of air to each header.  These elements, in cooperation with 
valves HV-317, HV-318, HV-319, and HV-321 are used to establish and balance the initial 
flow distribution of air to each of the four headers.   

Each biovent/SVE well is equipped with an individual ball-type rotameter that directly 
indicates flow.  Hand valves in the air-injection piping allow each well to be individually 
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controlled.  Each well hand is fitted with a temperature gauge and the air-injection plumbing 
contains a pressure gauge.   

Bio-vent blower V-300 is energized by a local control hand switch HS-300 which may either 
be placed in the "auto", "off", or "jog" position.  When HS-300 is in the "auto" position, bio-
vent blower V-300 interlock I-6 is controlled by the permissive interlock described below: 

INTERLOCK NUMBER LOGIC 
I-4 Hand switch HS-200 for vacuum blower V-

200 must be in "auto" position. 

 

No other system Interlocks receive permissive signals upon the latching of interlock I-6. 

De-energization of blower V-300 (via hand switch signal), loss of the permissive interlock 
from I-4, the presence of an excessive discharge temperature (as detected by TSH-300), a 
low flow condition (as detected by FSL-300), or a high liquid level in the secondary 
containment berm, will shut down the biovent blower. 

3.2 Groundwater and Product Recovery System Modifications 

3.2.1 System Description 

Groundwater and free product are extracted by total fluid recovery pumps submersed near 
the groundwater table surface in recovery wells RW-12, RW-13, RW-15 through RW-21 and 
PB206-3.  The pneumatic power for pump operation is supplied by the compressed air 
support system.  Each pump discharges into a common header prior to entering the treatment 
compound.  Flow is regulated by increasing or decreasing air head pressure via adjustment of 
PCV-400 or the pressure regulators located in each the well vault of each total fluids 
recovery well.  The liquid stream then enters influent tank T-105, and gravity drains to the 
oil-water separator (T-100), which separates the fluid stream into water and oil fractions.  
Separated fuel is pumped out of the oil-water separator to a 250-gallon free product storage 
tank (T-101), while the water containing dissolved fuel is pumped through 25-micron 
particulate filters (F-101A and F-101B operated in parallel) and then through liquid phase 
activated carbon adsorption vessels (T-102 and T-103 operated in series).  The treated water 
is then stored in a 5,000-gallon storage tank, T-104.  This tank provides temporary storage of 
the treated water before it is discharged to either the onsite phytoremediation irrigation 
system or to the concrete storm drainage culvert under the NPDES permit.  Free product is 
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stored in the free product storage tank.  The free product tanks are emptied by vacuum truck 
as needed and the product is transferred to on-site slop Tank 51.  Tank 51 is managed by the 
DFSP San Pedro facility and the tank contents are periodically disposed to a recycling 
facility. 

Note that the former total fluid recovery wells in the south pump house area, RW-1 though 
RW-8, were shut down in 1998.  Wells RW-1 through RW-7 were later converted to soil 
vapor extraction wells, while RW-8 has remained inactive. 

3.2.2 Major Equipment 

3.2.2.1 Total Fluid Extraction Wells 

Seven active 6-inch-diameter, schedule 40 PVC-cased extraction wells (RW-13, and RW-15 
through RW-21) were installed in the north pump house area during 1999 and 2000  
(see drawing G-002).  The wells were generally installed with 20 feet of well screen 
extending up from five feet above the total well depth with 0.02-inch slotted casing 
surrounded by a silica sand pack.  For more details, refer to drawing W-002 and refer to the 
Start-up Report.  Additionally monitoring wells RW-12and PB206-3 were converted to 
extraction wells.  Total fluid recovery pumps (Section 3.1.2.4) have been lowered to the 
water table within the well casing of these ten wells.   

3.2.2.2 Total Fluids Extraction Well Vaults 

Total fluids extraction well vaults are presented in Drawings P-006 and P-007 for the 1999 
and 2000 system expansions, respectively.  The vaults are all steel, with spring-assisted ¼” 
plate lids 

3.2.2.3 Groundwater and Product Piping 

Groundwater and free product are conveyed from the extraction wells to the liquid treatment 
system in double containment piping.  Fittings, piping, and valves are either glued, threaded, 
or flanged.  Double-containment total fluids piping and compressed air piping stub-ups have 
been installed in expansion vaults located at the northern and southern ends of the north 
pump house area to allow for future system expansion if necessary.  Drawings G-001 and G-
002 present the piping layputs.  Piping details are presented in Drawings P-001 through P-
003. 
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3.2.2.4 Total Fluid Recovery Pumps 

AutoPump


 AP-4/TL submersible, pneumatically operated, low volume, top-loading pumps 

supplied by Clean Environment Equipment were installed into each extraction well casing to 
between 0.5 and 2 feet below the oil-water interface.  Flow regulation is achieved by 
throttling the air pressure control valve (FCV-400) or the pressure regulators in each 
recovery well vault.  Fluid enters the pump through a check valve located at the top.  Pump 
operation occurs when a sufficient volume of fluid has accumulated in the collection 
chamber to force the float to actuate a limit switch.  Compressed air (Section 3.4) then enters 
a diaphragm, which forces the fluid into the discharge hose and on to the total fluids piping 
headers.  When the pump collection chamber has emptied, the float falls to its lower-most 
position and shifts the pneumatic valve to exhaust compressed air into the well casing.  The 
pump fills again, and the cycle is repeated.  Since the pumps are top filling, the well 
drawdown is limited to the depth of the top of the pump.  Generally sufficient compressed air 
is supplied to the pump so that pump is rapidly evacuated allowing the drawdown to be 
maintained at the depth of the pump intake as long as the well recharge does not exceed the 
pump capacity.  

The AutoPump


 AP-4/TL from the former total fluids extraction wells RW-1 through RW-8 

were removed and overhauled.  The six pumps were made operational have been relocated to 
the north pump house area wells RW-12, RW-13, RW-15 through RW-17and PB-206-3.  
These six pumps are “short” AP-4/TL.  With an average capacity of 0.25 gallon per cycle.  
New regular AP-4/TL pumps were procured and installed in wells RW-18 through RW-21.  
The regular AP-4/TL pumps have an average capacity of 0.65 gallons per cycle. 

3.2.2.5 Oil-Water Separator 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

3.2.2.6 Transfer Pumps 

Transfer pump P-102:  Note:  no modifications apply to this section.  The text of this section 
can be found in the original O&M Manual. 

Transfer pump P-100:  Note:  no modifications apply to this section.  The text of this section 
can be found in the original O&M Manual. 
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Centrifugal transfer pump P-101 removes water from the treated water storage tank and 
discharges it to the storm drain under the NPDES permit (Section 2.2).  Control of this pump 
has been modified.  Currently, the PLC is programmed to operate this pump as long as the 
water level in the tank is above the low-level set point and either the irrigation controller 
demands water for the phytoremediation irrigation system or the tanks high-level set point 
has been reached.  Tank level is measured by a Kobold NEO-5001 ultrasonic level 
transmitter (LT-101). 

3.2.2.7 Particulate Filters 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

3.2.2.8 Liquid Phase GAC Vessels 

Operation of the liquid phase carbon vessels remains the same, with the exception that the 
activated carbon used in the vessels has been changed from coal-based carbon to coconut-
shell based carbon due to problems with elevated effluent sulfides concentrations caused by 
leaching of sulfides from coal-based carbon matrix. 

3.2.2.9 Functional Description 

The main solenoid valve FCV-400 and the compressed air line vent solenoid valve FCV-401 
control the supply of influent groundwater into the treatment complex as delivered by the in-
well pneumatic pumps.  Control of influent water is accomplished by controlling compressed 
air flow to the in-well pneumatic pumps. When the water treatment system is fully 
operational FCV-400 closes to shut off the air compressed air supply and FCV-401 open to 
vent the residual pressurized air from the supply line, thus prevent untreated water from 
entering the treatment complex unless.  Refer to the compressed air system functional 
description Section 3.4.3 for a description of controlling interlocks and failure modes for 
solenoid valves FCV-400 and FCV-401.  The de-energization of solenoid valves FCV-400 
and FCV-401 effectively stops the delivery of liquid to the treatment complex; however, 
processing and treatment of liquids already delivered to the system may proceed independent 
of the position of this valve.   
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Valve FCV-400 is controlled for energization through the following permissive interlocks: 

INTERLOCK NUMBER LOGIC 
I-2 Hand switch HS-100 for transfer pump P-

100 must be in the "auto" position. 

I-8 Hand switch HS-400 for air compressor K-
400 must be in the "auto" position. 

I-9 Hand switch HS-102 for transfer pump P-
102 must be in the "auto" position. 

 

Individual pressure and motive compressed air volume to each total fluids extraction pump 
may be monitored and controlled via pressure indicators and air throttling valves that are 
located in each well vault.  

Free product that collects within the oil-water separator (T-100) is removed to the dual 
contained free product storage tank (T-101) by positive displacement transfer pump P-102.  
Transfer pump P-102 is energized upon the detection of a high free product level in the 
reservoir of the oil-water separator by high level switch LSH-103.  The liquid removal logic 
is intended to totally drain the reservoir, with pump de-energization controlled by the 
indication of low discharge flow as detected by flow switch FSL-102.  Failure of the pump to 
energize, thus producing a rising free product reservoir level, which eventually initiates an 
alarm via high-high level switch LSHH-103.  Upon the activation of this alarm condition the 
PLC unlatches the signals to interlocks, I-1 and I-3, thus suspending the delivery of liquids to 
the system.  Indication of a high-high free product level in the free product storage tank, via 
LSHH-102, initiates similar action with the additional loss of latching signals to interlocks I-
8 and I-10 to shutdown the air compressors and a loss of latching signal to interlock I-9 to 
shutdown free product transfer pump P-102. 

Transfer pump P-102 requires no permissive interlocks for energization.  However, hand 
switch HS-102, which controls the energization of the pump, must be placed in it's "auto" 
position to provide permissive interlock latching signals through its interlock, I-9 to the 
equipment listed below: 
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INTERLOCK NUMBER LOGIC 
I-1 Latching signal to main solenoid valve 

FCV-400, permitting compressed air to be 
delivered well pumps. 

I-3 Latching signal to transfer pump P-200 
permitting liquid discharge into the oil-
water separator T-100 from the air-water 
separator T-200. 

I-8 and I-10 Latching signal to air compressors K-400 
and K-410, permitting generation of 
compressed air. 

 

Transfer pump P-102 is protected from over-pressurization by discharge pressure safety 
valve PSV-102, which directs high-pressure liquid to the pump's suction should isolation 
valve HV-100 be closed inadvertently. 

The volume of product discharged from the oil/water separator is detected and recorded by 
turbine type totalizing flowmeter, FQI-100.  

Removal of separated water from the oil-water separator is done via centrifugal transfer 
pump P-100.  Indication of high water level in the oil-water separator's water reservoir via 
level switch LSH-100 initiates energization of transfer pump P-100, while de-energization is 
initiated via indication of low liquid level by level switch LSL-100.  Failure of pump P-100 
to remove these liquids due to equipment malfunction or the inadvertent closure of 
subsequent valve, (thus giving rise to an increasing water level within the oil-water separator 
as detected by high-high level switch LSHH-100) initiates an alarm condition and de-
energizes the groundwater extraction and treatment system.  To be present for energization 
transfer pump P-100 requires the permissive interlock signal as outlined below : 

INTERLOCK NUMBER LOGIC 
I-7 Permissive latching signal from transfer 

pump P-101, indicating that pump hand 
switch HS-101 has been placed in its "auto" 
position and that T-104 is not full. 
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Energization of transfer pump P-100 is via hand switch HS-100.  Its energization initiates 
permissive interlock latching signals to equipment through its Interlock I-2, as shown below: 

INTERLOCK NUMBER LOGIC 

I-1 Latching signal to main solenoid valve  
FCV-400, permitting compressed air to be 
delivered to well pumps. 

I-3 Latching signal to transfer pump P-200, 
permitting liquid discharge into the oil-
water separator T-100 from the air-water 
separator T-200. 

 

Transfer pump P-100 is protected from dead-head conditions, or low flow operation 
energization, via flow switch FSL-100.  Pressure indicators PI-100A and PI-100B were 
installed downstream of the pump, prior to the particulate filters F-101A and F-101B, for 
visual verification of pump discharge pressure. 

Indication of the differential pressure across, and the need to change either particulate filter 
(F-100A/B) cartridges is obtained by comparing filter outlet pressure displayed on pressure 
indicators PI-110A and PI-110B with the inlet pressure displayed on PI-100A and PI-100B, 
respectively.  Filter elements are changed when approximately 15 psig differential pressure is 
indicated across either filter.  A high-high differential pressure switch PSHH-100 was 
installed parallel to PSH-100 to protect the system from contamination should any loaded 
filter not be changed, thus risking filter bag failure.  An indication of high-high differential 
pressure (via pressure switch PSHH-100), initiates an alarm condition and de-energization of 
transfer pump P-100 via Interlock I-2. 

Switch over to direct flow through one of the two filters (F-101B or F-101A) is accomplished 
by manual manipulation of inlet hand valves HV-115 and HV-113 and outlet hand valves 
HV-116 and HV-114.   

Discharge of liquid from the particulate filters enters liquid phase granular activated carbon 
(LGAC) vessel T-102.  LGAC inlet samples are collected from analysis port AP-109.   
The T-102 discharges to LGAC vessel T-103.  Analysis port AP-112 located between the 
two vessels is used to collect samples to check for breakthrough of the primary carbon vessel.  
Analysis port AP-113 is used to collect samples from the T-103 discharge.  Each carbon 
vessel is equipped with camlock couplings at the entry and discharge nozzles to expedite 
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removal and installation.  A pressure transmitter, PT-100, has been installed in the inlet 
piping to tank T-102 to allow the PLC to monitor the back-pressure at the LGAC inlet 
through an analog input signal from PT-100. 

The level within treated water storage tank T-104 may be visually verified by marks on the 
side of the tank.  The PLC monitors the water level within tank T-104 by an analog input 
signal from ultrasonic level transmitter, LT-101.  Removal of water from the tank by transfer 
pump P-101 is accomplished when the liquid level exceeds the PLC’s high-level set point.  
De-energization of pump P-101 is automatically achieved upon the removal of water from T-
104 down to the PLC’s low-level point through interlock I-7. 

Failure of transfer pump P-101 to withdraw water from the water storage tank, giving rise to 
fluid levels that exceed the high-high level set point will initiate the de-energization of pump 
P-100 through interlock I-2. 

Transfer pump P-101 requires no permissive interlocks from other equipment for 
energization.  Control of interlock I-7 and energization of transfer pump P-101 is via hand 
switch HS-101.  Energization of transfer pump P-101 initiates the permissive Interlock 
latching signals to the equipment through its interlock I-7, as outlined below. 

INTERLOCK NUMBER LOGIC 
I-2 Latching signal to transfer pump P-100, 

permitting the energization of this pump via 
hand switch HS-100. 

I-3 Latching signal to transfer pump P-200, 
permitting liquid discharge into the oil-
water separator T-100 from the air-water 
separator T-200. 

 

Transfer pump P-101 is protected from inadvertent dead head operating conditions, due to 
the blockage in subsequent piping or closure of discharge hand valve HV-122 or HV-101 (or 
HV-500 when system is discharging to irrigation system.), by pressure safety valve PSV-100 
connected between the pump's discharge header and the water storage tank.  At discharge 
pressures greater than 125 psig, PSV-100 opens to relieve pump discharge to the water 
storage tank. 

Analysis port AP-101 was installed downstream of PSV-100 to provide for ease of obtaining 
a water sample.  Discharged water from P-101 is directed to a 2-inch under- and 
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aboveground plastic pipeline to a concrete drainage ditch located to the northwest of the 
treatment area.  The volume of treated water discharge to the concrete drainage ditch under 
NPDES permit is detected and recorded by turbine type totalizing flowmeter, FQI-101. 
Discharge pressure may be observed through pressure indicator PI-101. 

3.3 Vapor Extraction and Treatment System 

3.3.1 System Description 

A vapor extraction system is operated primarily to enhance the flow of air though the vadose-
zone and therefore enhance bioventing effectiveness.  The collected VOC laden vapors are 
delivered to an air-water separator where entrained liquids are extracted from the stream, 
leaving vapors for treatment.  These vapors then are cooled in a heat exchanger prior to being 
processed in two VGAC vessels operated in series.  Effluent from these vessels is discharged 
to the atmosphere.  Residual liquids extracted from the stream are delivered to the oil-water 
separator of the groundwater and product recovery system for further processing. 

3.3.2 Major Equipment 

3.3.2.1 Vapor Extraction Wells 

Eight 4-inch diameter, schedule 40 PVC-cased extraction wells (RW-1 through RW-8) were 
installed in the middle of the area (as shown in drawing G-001) to a depth of approximately 
50 feet below ground surface.  The wells were originally configured to extract both vapors 
and total fluids from each well.  The total fluids extraction pumps have been removed and 
wells RW-1 through RW-7 are now operated solely as vapor extraction wells.  Refer to 
drawings G-001 and G-002 for well locations and piping layouts.  As described in Section 
3.1 above, 18 new combination biovent/SVE wells have been installed in the northern and 
central pump house area.  These wells can be readily interchanged between the air-injection 
and vapor extraction modes.  Drawing W-002 presents a typical biovent/SVE well.  Further 
details are presented in the Start-up Report. 

3.3.2.2 Wellheads 

See Section 3.1.2.2 above. 

3.3.2.3 Vapor Piping 

Vapor extraction piping details are presented in Drawings P-001 through P-003.  As was the 
case for the bioventing piping, vapor extraction piping stub-ups have been installed in the 
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expansion vaults located at the northern and southern ends of the north pump house area.  
These vaults will allow for further expansion of the vapor extraction system if necessary.  
The header piping is constructed of Schedule 40 PVC.  Fittings, piping, and valves are either 
glued, threaded, or flanged. 

3.3.2.4 Air-Water Separator 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

3.3.2.5 Transfer Pump  

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

3.3.2.6 Vacuum Blower 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

3.3.2.7 Heat Exchanger 

Due to compression, the temperature of the vapor stream rises as it is processed through the 
vacuum blower.  An Xchanger, Inc. Model AA-500 air-to-air heat exchanger was upgraded 
to a Model AA-1000 air-to-air heat exchanger (X-200) in 1999.  The heat exchanger is 
installed in the system downstream of the vapor extraction blower (V-200) to cool the 
influent air stream prior to its entrance to the first GAC vessel.  The Model AA-1000’s fan 
forces approximately 3,900 scfm of ambient air upwards over an aluminum plate fin core 
through which the contaminated vapor flows.  The heat exchanger is rated for approximately 
67,000 BTU/hr total heat exchange. 

3.3.2.8 Vapor-Phase GAC Vessels 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

3.3.3 Functional Description 

When properly latched, vacuum blower V-200 energizes, extracts vapor from site soils and 
through the air-water separator (T-200), and provides motive pressure to process the 
airstream through the air-air heat exchanger (X-200), and through the two vapor-phase GAC 
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vessels T-202 and T-203.  Operation of the system via energization of V-200 is dependent 
upon the energization and acquisition of the permissive interlock latching signals, as outlined 
below. 

INTERLOCK NUMBER LOGIC 
I-3 Hand switch HS-202 has been placed in the 

“auto” position, high-high level conditions 
have not been detected by either the OWS 
water side high-high level switch LSHH-
100 or the product side high-high level 
switch LSHH-103. 

I-5 Hand switch HS-201 for air-air heat 
exchanger X-200 must be in the "auto" 
position. 

 

Energization of vacuum blower V-200 initiates a permissive interlock latching signal to the 
equipment through its Interlock I-4. 

INTERLOCK NUMBER LOGIC 
I-6 Latching signal to bio-vent blower V-300 

permitting the energization of this blower 
via hand switch HS-300. 

 

Upon de-energization of V-200 (via hand switch signal from HS-200, loss of one or more 
permissive interlock signals, or a high-high liquid level in the secondary containment berm 
via LSHH-104), the signal is created to de-energize biovent bower V-300 through interlock 
 I-4. 

INTERLOCK NUMBER LOGIC 
I-6 Biovent blower V-300 de-energization. 

 

The vacuum blower is protected from low flow conditions and under-pressurization via low 
flow switch FSL-200 and pressure safety valve PSV-200, which are located downstream and 
upstream, respectively, of the blower.  The blower and GAC vessels are further protected 
from overheating conditions by high temperature switch TSH-200 located at the blower 
discharge.  This switch acts as a secondary fail-safe mechanism to de-energize the vacuum 
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blower should the air-air heat exchanger fail, or if downstream valves inadvertently are 
throttled excessively or closed, thus dead-heading the fan. 

Prior to the entrance of the vapor stream to the blower, the stream passes through an air-
water separator, which separates any liquids entrained in the stream.  These liquids then are 
conveyed for treatment to the oil-water separator T-100 by transfer pump P-200.  Transfer 
pump P-200 is energized and de-energized upon indication of high and low liquid levels via 
high level switch as LSH-200 and LSL-200, respectively.  The P-200 energization is 
dependent upon the energization and acquisition of the permissive Interlock signals listed 
below: 

INTERLOCK NUMBER LOGIC 
I-2 Hand switch HS-100 for transfer pump P-

100 must be in its "auto" position. 

I-9 Hand switch HS-102 for transfer pump P-
102 must be in its "auto" position. 

 

Energization of transfer pump P-200 is via hand switch HS-202.  Its energization initiates a 
permissive interlock latching signal to vacuum blower V-200 through interlock I-3 as shown 
below: 

INTERLOCK NUMBER LOGIC 
I-4 Latching signal to vacuum blower V-200, 

permitting vapor extraction. 

 

The vapor flow rate, temperature, and pressure entering the air-water separator via the main 
header is measured by flow elements FE-209, FE-210, and FE-212, temperature indicator TI-
209, and pressure gauge PI-209.  Each header is fitted with a quick-connect port to allow 
measurement of pressure with a single pressure gauge and to allow sample collection when 
necessary.  Total system extraction flow is manually controlled by throttling hand valve HV-
209, and, if necessary, purge hand valve HV-217.  Opening of hand valve HV-217 permits 
the inflow of ambient air into the system (via filter and silencer F-200), thus reducing both 
withdrawal flow volume and applied header vacuum.  Process and instrumentation drawings 
(P&ID) X-002 and X-003 depict the piping connections for extraction lines and headers and 
wells associated with each header.  These drawings also present the valves, sample ports, 
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flow elements, temperature indicators, and pressure gauges associated with each well and 
header. 

The blower (V-200) discharge is directed to heat exchanger (X-200), which removes 
excessive heat from the air stream prior to its entrance to the GAC vessels.  The heat 
exchanger fan is thermostatically controlled via temperature switch TSHL-200.  The 
temperature switch is a Dwyer inert gas activated Bourbon tube type pressure switch with a 
fully adjustable deadband. 

The energization of the heat exchanger fan requires no permissive interlock signals in order 
to be energized.  However, when hand switch HS-201 is placed in its "auto" position, fan 
energization only occurs upon the indication of a high air stream temperature as detected by 
TSHL-200.  Interlock I-5 provides a latching signal to the vacuum blower, permitting the 
energization of the blower via hand switch HS-200. 

Upon de-energization of the heat exchanger fan (via hand switch signal), a signal is created 
to de-energize V-200 through interlock I-5. 

INTERLOCK NUMBER LOGIC 

I-4 Vacuum blower V-200 de-energization. 

 

The heat exchanger effluent is directed through a series of GAC vessels as the final treatment 
process.  Each GAC vessel is equipped with camlock entry/discharge nozzles to expedite 
removal and installation.   

Analysis ports AP-209 at the inlet to T-201, AP-210 at the outlet of T-201, and AP-211 at the 
outlet of T-202 were installed to allow collection of vapor stream samples.  Flow element 
FE-211 and temperature gauge TI-213 measure the exiting air flow and temperature prior to 
vapor discharge to atmosphere.  Flow transmitter, FT-211, has been installed to allow the 
PLC to monitor the vapor discharge rate through an analog input signal from FT-211. 

3.4 Compressed Air System 

3.4.1 System Description 

The compressed air system provides high pressure, service-quality motive air for operation of 
the total fluid recovery pumps.  The original two-cylinder, dual-stage, oil-lubricated air 
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compressor, 60-gallon receiver tank, a pressure regulator, and an inlet air filter with a 
silencer have been augmented by the addition of a 10 hp, 40 cfm rotary screw air compressor.  
The larger compressor was needed to provide sufficient compressed air to operate the 
additional total fluids extraction pumps put into service in 2000.  Pressure regulator PCV-400 
maintains air header pressure to the total fluids extraction pumps.   

3.4.2 Major Equipment 

3.4.2.1 Air Compressors 

The original system included an Ingersoll-Rand type 30234 N1.5 two-stage reciprocating air 
compressor (K-400) is rated to provide a minimum of 6.5 cubic feet per meter (cfm) of air at 
100 psig.   

As part of the free product recovery system expansion activities of 1999 and 2000, a new air 
compressor, a Kaeser SM-11 rotary screw compressor, with greater air capacity was 
installed.  The SM-11 compressor is a 10 hp, 40 cfm, and 120 psig rated compressor, with an 
on board PLC controller (SIGMA CONTROL).  The SM-11 is driven by a 460 volt, 3-phase 
NEMA Standard TEFC electric motor.  The Ingersoll-Rand compressor has been retained as 
a backup unit, and the original receiver tank with automatic condensate drain is used for both 
compressors.  

The new Kaeser SM-11, designated air compressor, K-410, is generally referred to as Air 
Compressor-A, and the backup air compressor, K-400, is referred to as Air Compressor-B. 

Air Compressor-A contains its own PLC, a SIGMA-CONTROL unit, which allows a wide 
variety of operational settings.  The SIGMA CONTROL controls, regulates, protects, and 
monitors the compressor package.  The unit automatically switches from load to idle or 
standstill ensuring optimal utilization of the drive motor.  The unit will automatically 
shutdown the compressor package if overcurrent, overpressure, overtemperature, or other 
critical operational exceedance occurs.  The unit also provides maintenance alerts for routine 
maintenance by using a service hour counter. 

3.4.3 Functional Description 

A selector switch, HS-402, located at the electrical disconnect cabinet for Air Compressor-B 
allows a signal to be provided to the PLC which then energizes the selected compressor.  Air 
Compressor-A was installed with a separate fusible-disconnect.  The interlock scheme is 
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paralleled for both air compressors so that the interlock latching/unlatching behavior is the 
same regardless of which air compressor is selected and operating. 

Whichever air compressor is selected at selector switch HS-402 is energized by hand switch  
HS-400.  HS-400 may either be placed in the "off",  "auto", or "hand" positions.  In the 
"auto" position, interlock I-8 will accept a signal from the air receiver pressure switch PSHL-
400, which, if the receiver air pressure is below the desired set point, initiates a compressor 
run sequence.  If the receiver pressure is above the desired pressure, then Air Compressor-B 
remains on standby, awaiting an energization signal.  Should the pressure in the air receiver 
fall below a minimum desired pressure, an alarm signal is created via the energization of 
pressure switch PSL-400. 

If HS-402 is set to Air Compressor-A and HS-400 is in the “auto” position.  Interlock 10 will 
accept a signal from the SIGMA CONTROL unit on the air compressor indicating that the 
compressor is in the remote “on/off” operation mode and that the compressor is ready for 
operation.  The PLC then allows energization of the compressors remote start relay allowing 
the SIGMA CONTROL unit to operate compressor.  If Air Compressor-A has not been left 
in the remote “on/off” mode or is not set to “On” at the SIGMA CONTROL panel, then 
interlock I-10 will unlatch not allowing operation of Air Compressor-A. 

If the SIGMA CONTROL unit registers an alarm it shuts down the compressor and signals 
the PLC.  Also, if the PLC receives and alarm signal from the SIGMA CONTROL unit, then 
interlock I-10 will remain unlatched until the alarm condition ceases and the unlatch 
condition is manually cleared.  The manual clearing of the unlatch conditions has been 
implemented as a precautionary measure to allow inspection and mitigation of the alarm 
condition precursors prior to PLC automatic operation of Air Compressor-A 

3.5 Electrical System 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

3.6 PLC System 

3.6.1 System Description 

Equipment operation, alarm capability, and system integration are controlled by a PLC that 
monitors the input/output (I/O) states of various control devices and motor starters.  Based on 
the system program, the PLC directs the operation of equipment through various interlocks to 
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preclude off-site releases of contaminated liquids or vapors.  Input signals are monitored by 
the PLC with outputs to start or stop equipment or alert the operator when process parameters 
are exceeded.   

The PLC is a modular I/O controller that uses an Allen-Bradley SLC 5/03 microprocessor.  It 
is rated for operation in Class I, Division 2 hazardous environments. 

3.6.2 Major Equipment 

3.6.2.1 Main Control Panel 

The main control panel consists of the Allen-Bradley SLC 5/03 PLC microprocessor, a 
federal alarm horn, and associated control wiring.  The panel is enclosed in a NEMA 4 
enclosure. 

3.6.2.2 PLC 

The main control panel contains the PLC to control system operation.  The PLC receives 
operating power from panel PP-GWT2.  Control signals are transmitted from parameter 
monitoring instrumentation to activate commands to start, stop, and emergency shutdown 
process equipment based on pre-programmed logic instructions received from locally 
mounted measuring devices.  An Allen-Bradley SLC 5/03 processor with modular inputs was 
installed to control system operation.  If an abnormal condition develops requiring operator 
action, an auto-dialer automatically calls a maintenance telephone number to alert the 
operators. 

The PLC has been configured for remote monitoring and operation using a remote computer 
running Rockwell Software RSLogix500 software using DH485 communication protocol.  

The PLC program has been modified to datalog selected process operating variables 
including 

• total fluid influent flowrate via analog input signal from flow transmitter FIT-100, 

• tank T-104 water level via analog input signal from ultrasonic level transmitter LT-
101, 

• liquid phase GAC vessel T-102 inlet pressure via analog input signal from pressure 
transmitter PT-100, 

• compressed air supply line pressure via analog input signal from pressure transmitter 
PT-410, and  
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• vapor phase carbon air discharge flow rate via analog input signal from flow 
transmitter FT-211. 

These parameters are then available for evaluation of system performance. 

3.6.2.3 Interlocks  

Various interlocking functions are programmed into the PLC (as summarized in Table 3-1 to 
control process operation with safety as the primary objective.  The ladder logic ensures that 
equipment failures preclude further withdrawal of contaminated liquids and vapors to prevent 
an untreated release from occurring.  Hand switches are provided to control equipment 
operation and can be placed in “off”, “auto”, “jog”, or “hand” positions.  The “jog” position 
allows the rotation of equipment through a momentary contact switching mechanism.  All 
interlocks are bypassed in this position.  When the hand switch is in the “off” position, the 
associated equipment motor is prohibited from energizing due to a remote start signal.  
“auto” allows the equipment to operate according to the interlock logic associated with the 
system.  “Hand” bypasses permissive interlock requirements as determined by the PLC.  This 
allows testing individual equipment without having to satisfy the interlocks. 

3.6.2.4 Instrumentation 

In addition to interlocks, instrumentation is provided for monitoring process parameters such 
as temperature, pressure, and flow.  Table 3-2 contains a description of each element utilized 
in the system.  The information from the instruments is used to monitor overall system 
operation, determine if operator action is necessary to equalize process flows, enhance 
system performance, or correct a developing abnormal condition.  An auto-dialer is provided 
to alert the operator of the need for immediate corrective action. 

3.6.2.5 Control Devices 

Control devices provide input to the interlocks to control system operation.  These include 
level, temperature, pressure, and differential pressure switches.  The switches will be 
calibrated to actuate at a pre-determined setpoint that signals equipment operation (start or 
stop).  Table 3-3 lists the control devices and the applicable set points.  Alarms are provided 
to alert the operator of the need for immediate corrective action. 
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3.7 Phytoremediation Irrigation System 

3.7.1 System Description 

The groundwater treatment system has been modified to provide irrigation water on-demand 
to the phytoremediation irrigation system.  The modifications include the installation of 
below grade treated water discharge piping from the treatment compound to the irrigation 
manifold (located in north pump house area), solenoid control valves, and back flow 
prevention devices. 

3.7.2 Functional Description 

When the treated water discharge to the irrigation system is not operational, treated water 
from T-104 is discharged to the storm water drainage culvert located south of the facility and 
irrigation supply water is obtained from the facilities potable water supply.  However, when 
the treated water discharge to the irrigation system is operational and the irrigation controller 
is active, treated water is discharged to the irrigation system and the facilities potable water 
supply is isolated.  This achieved through the interlocking of four solenoid valves, FCV-500 
through FCV-502, with the irrigation control relay (ICR).  FCV-500 and FCV-501 are 
located at the treatment complex, while FCV-502 and FCV-503 are located at the irrigation 
manifold.  The storm drain discharge solenoid, FCV-500 is energized when closed (fail-
opened).  The treatment complex irrigation discharge solenoid (FCV-501) is energized when 
open (fail-closed).  The irrigation manifold irrigation discharge solenoid (FCV-502) is 
energized when open (fail-closed), and the domestic water solenoid (FCV-503) is energized 
when closed (fail-opened).  Supply of irrigation water is not dependent on the operational 
status to the groundwater treatment system.  If the system is shutdown then FCV-503 will 
open and FCV-502 will close, allowing domestic water supply to the irrigation system.  The 
irrigation controller supplies a signal to the PLC, which is programmed with interlock logic 
to energize the solenoid valve under the following conditions: 

• Water level in treated water storage tank T-104 is not below the low-level set point. 

• Treated water transfer pump P-101 is not in latching shutdown condition. 

• Irrigation control relay ICR is active. 
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To be present for energization transfer pump of solenoid valve requires the permissive 
interlock signal as outlined below: 

INTERLOCK NUMBER LOGIC 

I-7 Permissive latching signal from transfer 
pump P-101, indicating that pump hand 
switch HS-101 has been placed in its "auto" 
position and that T-104 is not full as 
detected by LSHH-101. 

 

Hand valves HV-500 and HV-502 are installed in the treated water discharge to irrigation 
system piping at the compound and at the irrigation manifold, respectively.  These valves 
allow the manual shutdown of the treated water discharge to the irrigation system.  Pressure 
regulator PCV-500 is located in the compound to regulate the treated water supply pressure 
to the irrigation manifold.  The volume of water discharged to the irrigation system is 
detected and recorded by turbine type totalizing flow meter FQI-500.  Treated water 
irrigation supply pressure may be observed through pressure indicator PI-500 located at the 
treatment compound and PI-501 located at the irrigation manifold. 
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4.0 Operational and Control Procedures 

This section details the specific steps to take to check and operate individual components 
of the system.  Refer to process and instrumentation diagrams (PI&Ds) for the systems, 
Drawings X-001, X-002, and X-003.  Additional detailed information for new 
components is available in the manufacturer information in Appendices C and D of this 
2002 O&M Manual Update.  Additional information for pre-existing equipment can be 
found in Appendices C and D of the original O&M Manual.  Manufacturer written 
instructions should be consulted prior to beginning any site operations. 

NOTE: System start-up and testing must be performed by fully trained and qualified 
individuals with experience with PLCs.  Unqualified individuals must not execute start-
up steps unless under the guidance of the project engineer.   

4.1 Prerequisite Conditions 

Prior to full system start-up and operation, the following prerequisite items must be 
observed and verified: 

• All safety rules and regulations are enforced. 

• All instruments have been calibrated and properly installed. 

• PLC diagnostics have been run, and the PLC is verified in full operational mode. 

• Personnel performing the start-up have received appropriate operations training. 

• Adequate manpower is available to assist in the entire system monitoring during 
the start-up phase. 

• All equipment, valves, and instruments are tagged. 

4.2 Pre-Start-up Inspection 

System start-up involves a pre-start-up inspection of the entire system and testing of 
major treatment equipment and instruments.  This ensures that pre-existing problems are 
identified up front to prevent additional malfunctions to other equipment from occurring.  
Furthermore, because of the interdependencies among the various processes, proper valve 
positioning and control device settings are imperative for equipment and operator safety.   

Prior to initial start-up, all equipment, including electrical components, instruments, and 
control panels, must be inspected.  Procedures pertaining to equipment and instrument 
inspection, calibration, and general maintenance are addressed in Section 5.0.  



Operation and Maintenance Manual 2002 Update  Draft 
DFSP San Pedro Pump House Area Remediation May 2002 

SCI\05-02\WPC\DFSP\San Pedro\O&MmanualUpdate.doc 4-2 

Equipment-specific details are provided in the vendor's O&M instructions found in 
Appendices C and D of this 2002 O&M Manual Update and in the original O&M 
Manual. 

Equipment testing prior to placing it in full service entails verification of system integrity, 
proper rotation, and control device relay operation.  Any unsatisfactory results must be 
evaluated to determine the impact on the entire system.  If necessary, any defective 
components must be repaired or replaced before commencing air injection and 
contaminant extraction.  Prerequisite conditions and procedures for start-up testing 
related to system commissioning are provided in the pre-startup checklists. 

4.2.1 Groundwater and Product Recovery System 

For the groundwater and product recovery system, verify that the following start-up 
conditions have been met: 

• Total fluid recovery pumps have been properly installed in each recovery well. 

• Flow elements FQI-100 and FQI 101 have been properly installed and calibrated. 

• Transfer pumps P-100, P-101, and P-102 have been properly installed and have 
been jogged to verify proper rotation. 

• Oil-water separator T-100, free product storage Tank T-101, filters F-101A/B, 
liquid- phase GAC vessels T-102 and T-103, and treated water storage tank T-104 
have been properly installed, all inlet/outlet ports connected properly, all vents 
opened, drains closed, and any spare openings plugged. 

• The following instruments have been verified as being calibrated, installed, and 
are fully functional: 

- FSL-100, FSL-101, and FSL-102 
- PSV-100 and PSV-102 
- LI-100 
- PI-100A/B, PI-101, PI-102, PI-110A/B, PI-104 
- LSHH-102 
- LSL/LSH/LSHH-100 and 101 
- PDI/PSH/PSHH-100 
- LSH/LSHH-103 
- LT-101 
- PT-100 
- FIT-100 
- FQI-100 
- FQI-500 
- PI-501 
- PI-500 
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• Interlocks I-2, I-7, and I-9 have been properly programmed, and all associated 

hand switches (HS-100, HS-101, and HS-102), wiring, instrument connections, 
and alarms have been installed. 

• All piping and valves have been installed, and all valves have been aligned per the 
P&ID.  Instrument root valves have been fully opened. 

• Hydro/leak testing of the piping and appropriate components has been 
successfully completed and appropriate documentation has been approved. 

• All hangers and supports have been installed. 

• All equipment anchor bolts and straps have been installed and proper hold down 
bolt torques applied. 

• Desiccant, temporary packing, plugs, and shipping softeners and braces 
surrounding vendor-supplied instruments have been removed from oil-water 
separator T-100, filters F-101A/B, and liquid-phase GAC vessels T-102 and T-
103. 

• Any remaining vendor-specific directed action has been completed on the 
equipment as identified in the vendor-supplied O&M manuals located in 
Appendix C of either the original O&M Manual or this 2002 O&M Manual 
Update. 

4.2.2 Vapor Extraction and Treatment System 

For the vapor extraction and treatment system, verify that the following start-up 
conditions have been met: 

• Air heat exchanger X-200 and air-water separator T-200 have been properly 
installed, all inlet/outlet ports connected properly, all vents opened, drains closed, 
and any spare openings plugged. 

• Flow elements FE-209 through FE-211 are properly installed and calibrated. 

• Vacuum blower V-200 has been properly installed and has been jogged to verify 
proper rotation. 

• Filter F-200 has been properly installed and HV-217 is fully opened. 

• The following instruments have been  verified as calibrated, installed, and are 
fully functional: 

- FSL-200 and TSH-200 
- TSHL-200 
- LSL/LSH/LSHH-200 
- TI-209 
- PI-209 
- FE-210 
- FE-211/FT-211 
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- TI-211 through TI-213 
- FE-212 
 

• Vacuum relief valve PSV-200 has been calibrated, installed, and is fully 
functional. 

• Interlocks I-3, I-4, and I-5 have been properly programmed, and all associated 
hand switches (HS-202, HS-200, and HS-201), wiring, instrument connections, 
and alarms have been installed. 

• Pneumatic pressure leak testing of the piping and appropriate components has 
been successfully completed and appropriate documentation has been approved. 

• All hangers and supports are installed. 

• All equipment anchor bolts and straps have been installed and proper hold down 
bolt torques applied. 

• Desiccant, temporary packing, plugs, and shipping softeners and braces 
surrounding vendor-supplied instruments have been removed from heat exchanger 
X-200, air-water separator T-200, filter F-200, transfer pump P-200, and vapor 
extraction blower V-200. 

• Any remaining vendor-specific directed action has been completed on the 
equipment as identified in the vendor-supplied O&M manuals located in 
Appendix C of either the original O&M Manual or of this 2002 O&M Manual 
Update. 

4.2.3 Bio-Venting System 

For the bio-venting system, verify that the following start-up conditions have been met: 

• Bio-venting blower assembly, comprised of the blower V-300, pressure relief 
valve PSV-300, silencer S-300, inlet filter F-300, and blowoff silencer S-301, has 
been properly installed, all inlet/outlet ports connected properly, drains closed, 
and any spare openings plugged. 

• All piping and valves have been properly installed.  

• The following instruments have been verified as calibrated, installed, and are fully 
functional: 

- PI-317 and PI-320 
- TI-317 through TI-320 
- FE-317 through FE-320 
 

• Instrument root valves have been confirmed fully opened. 

• Hydro-testing of all piping and appropriate components to ASME B31.1, Power 
Piping Code requirements has been successfully completed. 
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• All hangers and supports, expansion joints, sway struts, and rigid restraints have 
been installed. 

• Pressure relief valve PSV-300 has been properly calibrated and set to its desired 
relief pressure.  All spring retaining straps have been removed, and the valve has 
been installed properly. 

• Pneumatic pressure leak testing of the piping and appropriate components has 
been successfully completed and appropriate documentation has been approved. 

• Desiccant, temporary packing, plugs, and shipping softeners and braces 
surrounding vendor-supplied instruments have been removed. 

• Any remaining vendor-specific directed action has been completed on the 
equipment as identified in the vendor-supplied O&M manuals located in 
Appendix C of either the original O&M Manual and of this 2002 O&M Manual 
Update. 

• Appropriate personnel warning signs have been installed. 

4.2.4 Compressed Air System 

For the compressed air system, verify that the following start-up conditions have been 
met: 

• Air compressor assembly comprised of the compressors K-400 and K-410, check 
valves XV-401 and XV-402, air receiver T-400, pressure relief valve PSV-400, 
silencer S-400, inlet filter F-400, condensate trap XV-400, and air coalescing 
filter F-401, has been properly installed, all inlet/outlet ports connected properly, 
drains closed, and any spare openings plugged. 

• Filter F-401 has been properly installed and the drain valve closed. 

• Pressure regulating valve PCV-400 has been properly calibrated, set to the desired 
pressure, and installed properly. 

• Compressed air line low pressure switch PSL-410 has been properly installed. 

• Flow Control solenoid valve FCV-400 has been properly installed. 

• Compressed air supply line discharge solenoid valve FCV-410 has been properly 
installed. 

• Interlocks I-1, I-8, and I-10 have been properly installed, and all associated hand 
switches (HS-401, HS-400, and HS-402), wiring, instrument connections, and 
alarms have been installed. 

• All piping and valves have been installed and all valves have been aligned per the 
P&ID.  Instrument root valves are fully open. 

• Air compressors K-400 and K-410 have been jogged to assure proper rotation. 
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• Hydro/pneumatic pressure leak testing of the piping and appropriate components 
has been successfully completed and appropriate documentation has been 
approved. 

• All hangers and supports have been installed. 

• All equipment anchor bolts and vibration control devices are installed and proper 
hold down bolt torques applied. 

• Desiccant, temporary packing, plugs, and shipping softeners/braces surrounding 
vendor supplied instruments are verified removed from the air compressor 
assembly skid, pressure control valve PCV-400, and solenoid valve FCV-400. 

• The following instruments are verified as calibrated, installed and fully 
functional: 

- PSL/PSHL-400 
- PI-400 
- PT-410 
 

• Any remaining vendor specific directed action is completed on the equipment as 
identified in the vendor supplied O&M manuals located in Appendix C of either 
the original O&M Manual and of this 2002 O&M Manual Update. 

4.3 Start-Up Procedures 

Start-up procedures are as follows: 

• Ensure that the pre-start-up inspection has been completed. 

• Move the following hand switches to their "auto" position: 

- HS-100 (transfer pump P-100) 
- HS-101 (transfer pump P-101) 
- HS-102 (transfer pump P-102) 

 

• NOTE:  In this position, with fluids absent from the system, no equipment should 
energize.  If any equipment energizes, return the respective hand switch to "off", 
and investigate and resolve the power or control cable error prior to proceeding 
further. 

• Connect a temporary hose to an on-site potable water source, and route the hose 
to the outlet of liquid-phase GAC vessel T-102.  Open AP-111 and fill T-102; 
then move the hose to the outlet of liquid-phase GAC vessel T-103.  Open  
AP-111 and fill T-103; then disconnect the hose and reconfigure the GAC piping 
to the original position. 

• Connect the temporary hose to the oil-water separator (T-100) manway.  Begin 
filling the oil-water separator plate pack chamber.  Do not fill the oil reservoir 
chamber. 
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• The water level in the oil-water separator should rise to allow water to flow from 
the plate pack chamber to the surge tank chamber.  Continue filling T-100 until 
pump P-100 energizes (at the LSH-100 set point).  At the time of pump 
energization, cease filling the oil-water separator.  Pump P-100 should withdraw 
fluid from the surge tank chamber of T-100 sufficiently to drop the liquid level 
below the LSL-100 set point.  At this point, P-100 should de-energize.  Fluid from 
P-100 may be of a sufficient volume to flood particulate filters F-101A/B and 
begin filling treated water storage tank T-104. 

• Refill the oil-water separator until P-100 energizes.  While P-100 is operating, 
manually operate the oil-water separator level switch LSHH-100.  Verify the 
presence of an alarm signal. 

• Remove the cover from pressure switch PSH-100.  While P-100 is operating, 
manually operate the contacts on pressure switch PSH-100.  Verify the presence 
of an alarm signal.  Replace the cover. 

• Remove the cover from pressure switch PSHH-100.  While P-100 is operating, 
manually operate the contacts on pressure switch PSHH-100.  Verify the presence 
of an alarm signal and the automatic de-energization of pump P-100.  Replace the 
cover. 

• Observe the differential pressure across particulate filters F-101A/B via PDI-100.  
Record this data. 

• Slowly close HV-111.  Verify the de-energization of pump P-100 and the 
presence of an alarm signal.  Open HV-111. 

• Position hand switches HS-100 (pump P-100), HS-101 (pump P-101), and HS-
102 (pump P-102) to their "off" positions.  

• Verify that the plate pack chamber in T-100 is full, and remove the potable water 
fill hose from the T-100 manway.  Replace the manhole cover and tighten the 
hold-down bolts. 

• Return hand switches HS-100 (pump P-100), HS-101 (pump P-101), and HS-102 
(pump P-102) to their "auto" positions. 

• Position hand switch HS-400 to the "auto" position.  Position hand switch HS-402 
to the “Air Compressor-A” position, and place K-410, the SM-11, in the remote 
on/off active mode.  Compressor K-410 should start.  Open the drain valves on 
receiver T-400 (HV-414) and F-401 for 10 seconds each to exhaust any water or 
particles. 

• Position hand switch HS-401 to the "auto" position. 

• NOTE:  At this point in the start-up, all permissive interlocks to compressed air 
flow control solenoid valve FCV-400 are made.  

• As free product collects in the oil-water separator, transfer pump P-102 will 
energize as the contacts to level switch LSH-103 are made.  Observe the operation 
of the pump and record the cycle time during which the pump remains energized.  
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Pump P-102 should de-energize when the product chamber of T-100 is empty and 
a low flow condition is detected by FSL-102. 

• During pump P-102 operation, manually operate free product storage tank  
(T-101) high level switch LSHH-102.  The following should occur: 

- Pump P-102 should immediately de-energize and an alarm should sound. 
- Flow Control Valve FCV-400 should immediately close. 
- Flow, as measured at FE-100 (1-inch-FP-111-PVC-I) should halt within 

10 seconds. 
 

• Position hand switch HS-201 (heat exchanger fan X-200) in the "auto" position.  
X-200 should energize only if the temperature at TSHL-200 is greater than 120 F.  
If X-200 energizes, return hand switch HS-201 to the "off" position and 
investigate and resolve the power or control cable error prior to proceeding 
further. 

• Position hand switch HS-202 (transfer pump P-200) in the "auto" position.  Pump 
P-200 should not energize, but should be in a "ready" mode awaiting fluid from 
air-water separator T-200.  If P-200 energizes, return hand switch HS-202 to the 
“off” position and investigate and resolve the power or control cable error prior to 
proceeding further. 

• Verify that HV-201 through HV-208 and HV-217 are fully open and HV-209 is 
fully closed.  Place hand switch HS-200 (vapor extraction blower V-200) in the 
"auto" position.  Blower V-200 should energize. 

• Slowly open the main header throttling valve HV-209 while closing the dilution 
valve HV-217.  Monitor the vapor concentration at AP-209 and continue to 
manipulate these valves until the flow rate and vacuum in the main header, as 
detected by FE-209, FE-210, FE-212, PI-209, PI-210, and PI-212 are at the 
required conditions. 

• Adjust each extraction well isolation valve while monitoring the pressure 
indicators in each well to attain the desired vacuum balance across the wells.   

• Remove the cover from high-level switch LSHH-200.  While blower V-200 is 
operating, manually operate the contacts on level switch LSHH-200.   The vapor 
extraction blower should immediately de-energize and an alarm signal sound.  
Replace the cover. 

• Position hand switch HS-201 (extraction heat exchanger fan X-200) to the "off" 
position.  V-200 should immediately de-energize and an alarm should sound.  
Reposition HS-201 to the "auto" position; V-200 should restart and the alarm 
should become silent. 

• Manually operate high temperature switch TSH-200. V-200 should immediately 
de-energize and an alarm should sound.  Reset TSH-200; V-200 should restart 
and the alarm should become silent. 

• During operation, condensate should collect in the air-water separator.  Verify the 
operation of level controls in T-200 by operating high level switch LSH-200.  P-
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200 should energize.  Pump P-200 should de-energize when the water level in T-
200 goes below LSL-200. 

• Verify that biovent wells valves and HV-320 are fully open and HV-317 through 
HV-319 and HV-321 are fully closed.  Place hand switch HS-300 (bio-venting 
blower V-300) in the "auto" position.  Blower V-300 should energize. 

• NOTE:  Vacuum blower V-200 must be operating for bio-venting blower V-300 
to operate. 

• Remove the cover from low flow switch FSL-300.  While V-300 is operating, 
manually operate the contacts on flow switch FSL-300.   The vapor extraction 
blower should immediately de-energize and an alarm signal sound.  Replace the 
cover. 

• Remove the cover from high temperature switch TSH-300.  While V-300 is 
operating, manually operate the contacts on temperature switch TSH-300.  The 
vapor extraction blower should immediately de-energize and an alarm signal 
sound.  Replace the cover. 

• Slowly open main header throttling valves HV-317, HV-318, HV-319, and  
HV-321 while closing dilution valve HV-320.  Continue to manipulate these 
valves until the flow rate and pressures in the main header, as detected by FE-317, 
318, 319, 320, and PI-317, 318, 319, 320 are at the required conditions. 

• Adjust each bio-venting well isolation valve while monitoring their respective 
flow elements to attain the desired flow balance across the wells.  Valves HV-317 
through HV-321 may require adjustment to permit a lower header pressure, 
should throttling of individual injection points limit total desired flow. 

• At no time should any header pressure rise above 15 psig.  If a rise in pressure to 
greater than 15 psig occurs, throttle back on the appropriate valve (HV-317,  
HV-318, HV-319, or HV-312) five full turns.  Once readjusted, reopen the 
appropriate valve slowly. 

• Balance the flow to each injection well to the desired flow rate by manipulating 
the injection point throttling valves while monitoring the flow elements.  

• Record the injection point temperatures at each injection well via the temperature 
gauges at each wellhead.  Record the injection point pressures at each injection 
well via the pressure gauge at each well. 

At this point, the integrated system-startup is complete and the system may be considered 
to be in full operational mode.  Should the system be fully or partially de-energized, 
restart should proceed according to the steps outlined, after the prerequisites are re-
verified.  The responsible project engineer may elect to skip over start-up steps where 
interlocks and instrument controls are verified operable only in the event that system 
shutdown was not initiated by equipment malfunction or failure.  In this case, re-
verification of interlock operation, equipment rotation, and instrument function must be 
made according to the applicable steps in this procedure. 
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4.4 System Operation 

During the operation of the system, the operator must perform the following tasks on a 
regular basis: 

• Monitor the pressure and temperature at the air injection. 

• Monitor flow in the air injection system headers. 

• Control the supply of air to the system by adjusting the header throttling valves, 
as required. 

• Monitor the pressure and temperature for each of the air injection wells, 
respectively. 

• Monitor the air flow into each biovent being operated in the injection mode. 

• Control air injection into the subsurface by adjusting throttling valves at each 
biovent being operated in the air injection mode. 

• Monitor the compressed air supply pressure to the groundwater extraction wells at 
PI-400. 

• Check the air compressor oil level. 

• Monitor the vacuum and flow of the vapor extraction wells. 

• Monitor the temperature of the effluent of the vacuum blower. 

• Monitor the level of condensate in the air-water separator by inspecting the sight 
glass mounted on the exterior of the air-water separator. 

• Monitor the total product pumped to the free product storage tank at FQI-100. 

• Monitor the liquid level in the product reservoir at LI-100. 

• Monitor the differential pressure across the duplex filters at PDI-100. 

• Monitor the influent and effluent pressure at the particulate filters at PI-100 and 
PI-102, respectively. 

• Monitor liquid treatment system effluent pressure and flow at PI-101 and FQI-
101, respectively. 

• Inspect all piping and components for leaks. 

• Clean or replace filters for the compressed air system on particulate filters F-400 
and F-401, as needed. 

• Clean or replace filters for the bio-vent blower, F-300 and F-301, as needed. 

• Clean or replace filter for the vacuum blower, F-200, as needed. 

• Replace particulate filters F-101A/B in the duplex filters as needed. 
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4.5 System Shut Down 

The entire system can be shut down manually or automatically.  Manual shut down 
occurs by turning the control panel power switch and the various motor starters to the 
“off” position.  Automatic shutdown occurs when a control device actuates to shut down 
an individual process or the entire system.  If necessary, during emergencies, the entire 
system can be manually shut down to prevent exacerbating the situation. 

Systematic shut down and alarm will occur under several conditions including, but not 
limited to the following: 

• High level in product storage tank T-101 indicated by LSHH-102 

• Failure of the air compressor or loss of service air pressure (per PSL-400) 

• Failure of pump P-100 or indication of high pressure per PSHH-100 

• High level in the oil-water separator (as indicated by LSHH-100 or LSHH-103) 

• High level in treated water storage tank T-104 

• Failure of condensate transfer pump P-200 or high liquid level in the air-water 
separator as indicated by LSHH-200 

• High temperature of TSH 200 at outlet of blower 

• Failure of pump P-101, P-102, blower V-200 or V-300 or air compressor K-400. 
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5.0 Maintenance 

5.1 Maintenance 

Maintenance of system components is imperative to ensure unsafe conditions do not 
develop and prevent inadvertent and costly failures during system operation.  For the 
purpose of this manual, maintenance is divided into three types:  routine, preventive, and 
corrective.  Routine maintenance generally involves frequent monitoring and visual 
inspection of the equipment, and includes an awareness of items such as odors in the air, 
sudden changes in the sound of the operating equipment, visible breaks in piping, leaks 
detected by abnormal moisture accumulation or discoloration, or excessive vibrations of 
the equipment or the foundations.  Preventive maintenance is performed on a scheduled 
basis, as specified by the vendor, to preserve and prolong the life of the system 
components.  Typical preventative maintenance procedures include cleaning, lubrication, 
and inspection of the parts and components inside the equipment.  Corrective 
maintenance primarily involves equipment repair following a failure. 

Some system components may require maintenance more frequently than others.  The 
time intervals for required maintenance specified in the preventative maintenance matrix 
are approximate, and actual operating hours should be taken into consideration when 
determining the intervals between required maintenance.  In addition, continuously 
starting and stopping equipment will decrease the amount of operational hours the unit is 
capable of before maintenance is required. 

It is imperative that all personnel performing preventive or corrective maintenance 
on any part of the system are familiar with the Site Health and Safety Plan.  In 
addition, the operator shall refer to the manufacturer’s O&M manual found in 
Appendices C and D of this 2002 O&M Manual Update and in the original O&M 
Manual for equipment-specific safety protocol. 

5.1.1 Bio-Vent System 

5.1.1.1 Piping 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 
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5.1.1.2 Valves 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.1.1.3 Wellheads  

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.1.1.4 Gauges  

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.1.1.5 Bio-Vent Blower 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.1.2 Groundwater and Product Recovery System 

5.1.2.1 Total Fluid Recovery Pumps 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.1.2.2 Oil-Water Separator (T-100) 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.1.2.3 Transfer Pumps (P-100, P-101, P-102) 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.1.2.4 Free Product Storage Tank (T-101) 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 
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5.1.2.5 Particulate Filters (F-100A/B) 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.1.2.6 Liquid-Phase GAC Units 

Routine and preventive maintenance measures are described below. 

• Routine Inspection. Note:  no modifications apply to this section.  The text of 
this section can be found in the original O&M Manual. 

• Preventive Maintenance.  Samples must be collected monthly from sampling 
ports in accordance with the NPDES permit compliance sampling program 
discussed in Section 6.0.  The results of these samples will provide information 
regarding the performance of the GAC units, which must be reviewed by the 
project engineer.  Upon indication of break-through of the first carbon vessel, the 
current lead vessel must be changed out, the second vessel must be valved in to 
become the lead vessel, and new carbon must replace the spent carbon in the first 
vessel.  Carbon recharge must be virgin coconut-shell based activated carbon. 

5.1.3 Vapor Treatment System 

5.1.3.1 Air-Water Separator 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.1.3.2 Transfer Pump (P-200) 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.1.3.3 Vacuum Blower 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.1.3.4 Air Heat Exchanger  

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.1.3.5 Vapor-Phase GAC Units (T-201 and T-202) 

Routine and preventive maintenance measures are described below. 
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• Routine Inspection.  During the weekly site visit, the GAC units must be 
checked for signs of leakage and corrosion in and around the piping connections 
to the tanks, associated valves, and associated gauges. 

• Preventive Maintenance.  Weekly effluent photoionization detector (PID) 
measurements must be collected in accordance with the SCAQMD permit 
compliance sampling program discussed in Section 6.0.  These measurements will 
provide information regarding the performance of the VGAC units and must be 
reviewed by the project engineer.  Upon indication of breakthrough of the lead 
tank, the second tank will be valved-in to become the lead tank.  New carbon will 
replace the spent carbon in the former lead vessel.   Vessel will be connected to 
take position as the second tank. 

5.1.4 Compressed Air System 

5.1.4.1 Air Compressor 

Routine, preventive, and corrective maintenance measures are described below. 

• Routine Inspection.  The compressor oil level of each compressor must be 
monitored weekly and maintained at the proper level.  A weekly check must be 
conducted for unusual noise or vibration of the each system as well.  The units 
must be inspected at this time for proper V-belt tightness, properly operating 
safety valves, and intake filter cleanliness. 

• Preventive Maintenance.  During the weekly inspection, all dust and dirt must 
be cleaned off of the unit, and the air intake filters must be removed and cleaned, 
if required.  At this time, the safety valves must also be checked to ensure that 
they do not stick.  The automatic tank drain must be manually drained once a 
week, as well.  The intercooler exterior and cylinder cooling fins must be cleaned 
at this time 

The Kaeser SM-11 must be inspected, serviced, and maintained in accordance to the 
Kaeser SM-11 Screw Compressor Service Manual found in Appendix C.  All warning 
and alarm notifications indicated by SIGMA CONTROL unit must be rectified through 
the appropriate service and maintenance procedures as indicated in the Screw 
Compressor Service Manual and the SIGMA CONTROL Service Manual.   

During the monthly inspection of the Ingersoll-Rand compressor, the unit must be 
checked for leakage and for belt wear and adequate tension.  The compressor oil must 
also be checked for contamination and be changed, if necessary.  To prevent dirt 
accumulation, the motor windings must be blown off with compressed air at this time.  
The compressor’s monthly preventative maintenance schedule also must include 
checking and cleaning (as required) the valves and regulator, tightening nuts and cap 
screws, checking the operation of the pressure relief valves, cleaning the air-cooled 
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aftercooler exterior, and checking the function of the automatic drain and the low oil 
monitor as detailed in the Ingersoll-Rand O&M manual found in Appendix C.  At this 
time, the crankcase oil must be changed as specified in the Ingersoll-Rand instruction 
manual located in Appendix C, and the entire system must be checked for air leakage 
around fittings, connections, and gaskets using a soap solution and brush. 

The ball bearing motor must be repacked with grease annually.  During this annual 
overhaul, the intercooler tubes must be removed from their headers and inspected 
internally for signs of wear or buildup. 

• Corrective Measures.  Loss of air pressure, when the machine is idle and no air 
is being used, usually indicates that the check valve is not seating.  This is caused 
by dirt or other foreign matter accumulating between the seat and disc.  With the 
power off and the air drained from the tank, the check valve must be serviced by 
removing the valve, cleaning its interior, and checking the valve disc. 

If the motor fails to cut in, the oil level in the crankcase should be checked for 
adequate level.  If the oil level is satisfactory, the malfunction is likely traceable 
to the automatic pressure switch, which may require replacement. 

If the low oil level switch is malfunctioning, it must be removed, cleaned, and 
tested prior to replacement.  If the switch fails the test, the unit must be replaced. 

5.2 Lubrication 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

5.3 Alarm Responses 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 
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6.0 Performance Monitoring 

Performance monitoring is necessary to evaluate the effectiveness and efficiency of the 
system during operation.  Some parameters measured as part of the performance 
monitoring effort will directly indicate if the system is performing inadequately, while 
others may suggest likely non-performance occurrences and their likely causes.  Such 
parameters can be monitored by a direct reading field instrument and by periodic 
sampling and analysis of influent and effluent streams.  Field instruments that constitute a 
part of the system instrumentation include liquid levels indicators, pressure and 
temperature gauges, and flow totalizers. 

6.1 Operating Parameter Measurement 

Part of the performance monitoring requirements are to measure and monitor the 
operating parameters of the system.  These parameters include:  pressure, temperature, 
and flow rates in the injection and extraction piping and wells, differential pressure across 
the duplex filters, and liquid levels in the various tanks.  The monitoring of these 
parameters is performed weekly.  Data must be recorded on the weekly monitoring log 
sheet provided in Appendix B.   These sheets must be fully completed. 

The following sections describe detailed monitoring requirements.   

6.1.1 Bio-Vent System 

Performance monitoring of the bio-venting system includes monitoring temperature, 
pressure, flow, and liquid levels. 

• Temperature.  Temperature is monitored in the air injection headers (TI-317 
through TI-320) and at each individual well with an in-line temperature gauge. 

• Pressure.  Pressure is  monitored within the injection system at each well and for 
the total system.  Pressure is monitored to identify zones where flow is 
insufficient. 

• Flow.  A flowmeter has been installed in the air injection header lines (FE-317 
through FE-320).  In addition, flow elements have been installed at each injection 
well to reflect air injection rates.  The data collected from these instruments help 
to ensure that the air is being dispersed properly throughout the vertical section of 
the subsurface and allow identification of potential air injection problems. 

• Liquid Levels.  The depth to groundwater and floating product thickness in the 
injection wells must be measured monthly in the product recovery wells.  The 
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liquid levels are measured with an electronic interface probe (IP) capable of 
differentiating between petroleum product and water.    

• The IP must be decontaminated after each use by washing in a solution of 
Alconox detergent and water.  The well gauging data can be used to monitor the 
depth, shape, and areal extent of the groundwater capture zone, as well as changes 
in product thickness with time.  The data must be recorded on well gauging forms 
contained in Appendix B. 

6.1.2 Groundwater and Product Recovery System 

Performance monitoring of the groundwater and product recovery system includes 
monitoring pressure, flow, and liquid levels. 

• Pressure.  A pressure gauge (PI-100) has been installed at the inlet to the 
particulate filters to provide pressure reading on the discharge of P-100.  A 
pressure indicator (PI-102) has been installed at the outlet of the filters to allow 
the operator to check differential pressure.  This parameter must be measured as a 
means to monitor the effectiveness of the filters and to indicate the need for filter 
replacements.  PI-101, located at the effluent transfer pump outlet, indicates the 
total treated water effluent pressure. 

• Flow.  FQI-100 is a totalizing flowmeter that has been installed on the inlet to the 
product tank T-101.  This gauge provides a total of product recovered from the 
extraction wells.  This parameter must be monitored to evaluate the effectiveness 
of the total fluid recovery pumps and to ensure that the treatment system has 
sufficient capacity to remediate the extracted fluids. 

• The totalizing flowmeters FQI-101 and FQI-500, at the effluent pump outlet will 
provide total treated water output to the storm drain and to the irrigation system 
respectively.   

• Levels.  An IP is used to measure the depth to liquid below the top of the tank.  
The volume of recovered product is determined by the tank gauging data and the 
dimensions of the tank.  This information will be used to determine the rate of 
free product collection in order to schedule its removal for disposal. 

6.1.3 Vapor Extraction and Treatment System 

Performance monitoring of the vapor extraction and treatment system includes 
monitoring temperature, pressure, and flow. 

• Temperature.  Temperature gauges have been installed in the vapor outlet line of 
each vapor extraction well.  In addition, a temperature gauge has been installed on 
the vapor extraction header (TI-209) to monitor vapor treatment system influent 
temperature, while TI-210 provides system effluent temperature. 
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• Temperature gauge TI-211 has been installed at the outlet of the vapor extraction 
blower to provide information regarding the need to cool the blower outlet stream 
prior to the stream’s entrance to the GAC units.  Cooling is provided, as needed, 
by the heat exchanger installed at the inlet of the GAC system. 

• Pressure.  Pressure gauge fittings have been installed on the vapor extraction 
lines located in each of the vapor extraction wells.  These fittings provide data 
that are used for balancing the vacuum induced in each of the vapor extraction 
wells.  PI-209 has been installed on the vapor extraction header to provide 
treatment system inlet pressure. 

• Flow.  Vapor extraction header flow elements (FE-209, FE-210, and FE-212) 
provide the vapor treatment system influent flow rate.  A flowmeter (FE-211) has 
been installed at the outlet of the second GAC vessel to provide the treatment 
system effluent flow rate. 

6.1.4 Compressed Air System 

Performance monitoring of the compressed air system involves monitoring the pressure 
on the unit’s output to the total fluid recovery pumps, and monitoring the alarm and alert 
log of Air Compressor A’s (K-410) SIGMA CONTROL unit. 

• Pressure.  The compressor outlet pressure gauge (PI-400) monitors the unit 
output to the total fluid recovery pumps.  These data are used to monitor the 
performance of all of the total fluid recovery pumps.  Increases in pressure 
requirements to maintain a hydrogeologic capture zone may indicate that the 
pumps require maintenance. 

6.2 Sample Collection and Analysis 

A major portion of the monitoring effort is to continuously evaluate the overall system 
effectiveness in contaminant extraction and treatment.  This is accomplished by periodic 
sampling and analysis of the water and air/vapor waste streams.  Water and air sampling 
is also necessary to ensure compliance with the SCAQMD and NPDES permit 
conditions. 

Samples must be collected from sampling ports installed upstream and downstream of the 
water and air treatment equipment.  The sampling frequency, procedures, and analytical 
methods to be used are described below.  Table 6-1 summarizes the compliance 
monitoring sampling plan. 
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6.2.1 Wastewater Sampling 

Wastewater samples must be collected downstream of the liquid-phase GAC units on a 
weekly basis from a sampling port.  This water is comprised of treated groundwater from 
the pumping wells and treated condensed water vapor from the vapor extraction system.  
The samples must be tested for total petroleum hydrocarbons (TPH), benzene, toluene, 
ethylbenzene, total xylenes (BTEX), ethylene dibromide, methyl tertiary butyl ether 
(MTBE), and oil and grease, in addition to the physical characteristics of temperature and 
pH.  If test results of these constituents consistently show full compliance with the 
effluent limitations for at least three months, the frequency of testing can be reduced to a 
monthly cycle unless otherwise specified by the CRWQCB executive officer.  However, 
the frequency of analysis must revert back to a weekly schedule should any of the 
monthly samples exceed effluent limitations. 

In addition to the weekly effluent sampling described above, a sample must be collected 
each month from a midpoint sample port between the LGAC units.  This sample must be 
tested for TPH, BTEX, and MTBE, and the results used to determine when breakthrough 
of the lead GAC vessel has occurred.  Indication of such breakthrough must prompt the 
replacement of the lead unit with the second unit and replacement of the second unit with 
a fresh GAC vessel. 

In addition to the weekly effluent and intermediate sample described above, a sample 
must be collected each month from the inlet sample port prior to the LGAC units.  This 
sample must be tested for TPH, BTEX, and MTBE and the results used to determine the 
pounds of hydrocarbon removed from the subsurface. 

Monthly samples of the system liquid effluent must be tested for total dissolved solids 
and turbidity and for the presence of chloride, sulfate, sulfides, and nitrogen.   

Samples collected on a quarterly basis from the system effluent sampling port must be 
tested for suspended solids and settleable solids and analyzed for lead.   

The annual system effluent sample must be analyzed for biological oxygen demand 

(BOD @ 20oC) and toxicity.  If the results of the annual toxicity test yield a survival rate 
of less than 90 percent, the frequency of analysis must be increased to a monthly schedule 
until at least three consecutive test results have been obtained and full compliance with 
NPDES effluent limitations have been demonstrated. 
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The samples must be collected by trained personnel in accordance with applicable EPA 
and RWQCB guidelines.  The water samples must be placed in a cooler containing ice for 
delivery to the analytical laboratory.  A chain of custody form must be completed for 
each set of samples; and must accompany the samples to the laboratory.  The samples 
must be analyzed and the results reported within five business days of sample receipt at 
the analytical laboratory. 

6.2.2 Air Sampling 

Air samples must be collected on a weekly basis upstream and downstream of the vapor-
phase GAC units (T-201, T-202) and from between the GAC units at.  These samples 
must be field screened for VOC concentrations using a photoionization detector (PID) 
calibrated to hexane.  A VOC concentration in excess of 50 ppmv in the outlet of the 
primary (lead) GAC unit must prompt the replacement of the lead GAC unit with the 
second GAC unit and replacement of the second GAC unit with a fresh unit.  All readings 
must be recorded on the weekly monitoring logsheet (Appendix B).  Samples should be 
collected monthly from the inlet, intermediate, and outlet and tested for TPH and BTEX.  
These concentrations will aid in the determination of the mass of VOC removed during 
that time period. 
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7.0 Housekeeping and Waste Handling 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 
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8.0 Training 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 
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9.0 Record Keeping 

9.1 Operations Documentation 

9.1.1 System Parameters 

The system operator(s) are responsible for the weekly monitoring of the system as 
described in Section 6.0.  All data gathered must be recorded on the weekly monitoring 
log sheet for each system.  An example of the form is included in Appendix B. 

9.1.2 Well Elevation Data 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

9.1.3 Laboratory Data 

Treated water effluent laboratory results are summarized in the monthly NPDES 
discharge monitoring reports.  The original lab reports are kept in the project file. 

9.1.4 Personnel 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual.   

9.2 Maintenance Documentation 

Note:  no modifications apply to this section.  The text of this section can be found in the 
original O&M Manual. 

9.3 Waste Disposal Documentation 

Records pertaining to waste disposal must be maintained in the project file.  These 
records must include, but not be limited to, generator waste profiles, analytical results, 
waste manifests, bills of lading, waste acceptance or approval letters, and certificates of 
disposal.  Telephone conversation logs and correspondence related to waste disposal also 
must be maintained in the central project files.  
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10.0 Operation Safety Manual 

Revision to the operation safety procedures is beyond the scope of this 2002 O&M 
Manual Update.  All activities related to the operation and maintenance of the pump area 
remediation system shall be conducted in accordance with the procedures documented in 
the current site specific health and safety plan (SHSP); and in compliance with all 
appropriate, or relevant and applicable corporate safety procedures and requirements, and 
with all federal, state, and local safety regulations.
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Interlock Description 
I-1 Provides latching signal to main solenoid valve FCV-400 WHEN: 

• FCV-400 hand switch HS-401 is in AUTO position 
• Input latching signals are received from interlocks I-2, I-8 (or I-10), and I-9. 

 
IF HS-401 is taken out of “auto” or a delatching signal is received from any of the input interlocks, THEN I-1 will: 

• Close FCV-400, terminating compressed air supply to the extraction will pumps 
• Delatch I-4, terminating operation of the vacuum blower V-200. 

I-2 Provides latching signal to start transfer pump P-100 WHEN: 
• P-100 hand switch HS-100 is in “auto” 
• An input latching signal is received from I-7 
• Oil-water separator T-100 water level has reached the set point detected by LSH-100 
• P-100 outlet flow is detected by FSL-100 
• A high-high differential pressure condition across particulate filters F-100 and F-100B is not detected 

by PSHH-100 
• T-104 water level is below the high-high level setpoint detected by LT-101. 

 
IF HS-100 is taken out of “auto,” T-100 water level is detected by LSHH-100, or a delatching signal is received 
from I-7, THEN I-2 will: 

• Stop P-100, discontinuing water removal from T-100 
• I-1 delatches, terminating compressed air supply to extraction well pumps 
• I-3 delatches, stopping P-200 and discontinuing fluid transfer from T-200 to the oil-water separator 
• I-8 and I-10 delatch, stopping air compressors K-400 and K-410. 

 
IF T-100 water level is detected by LSH-100, THEN I-2 will start P-100 
 
IF T-100 water level is detected by LSL-100, THEN I-2 will stop P-100 

I-3 Provides latching signal to start transfer pump P-200 WHEN: 
• P-200 hand switch HS-202 is in “auto” 
• An input latching signal is received from I-2 and I-9 
• Air-water separator T-200 water level as detected by LSL-200 and LSH-200. 

 
IF HS-202 is taken out of “auto,” T-200 water level is detected by LSHH-200, or delatching signals are received 
from either I-2 or I-9, THEN I-3 will: 

• Stop P-200, discontinuing water removal from T-200 
• Delatch I-4, stopping V-200 

 
IF T-200 water level is detected by LSH-200, THEN I-3 will start P-200 
 
IF T-200 water level is detected by LSL-200, THEN I-3 will stop P-200 

I-4 Provides latching signal to start vacuum blower V-200 WHEN: 
• V-200 hand switch HS-200 is in “auto” 
• An input latching signal is received from I-3 and I-5 
• V-200 outlet temperature is not above the high temperature setpoint detected by TSH-200 
• V-200 outlet flow is detected by FSL-200 
• Air-water separator T-200 water level is not detected by LSHH-200. 

 
IF HS-200 is taken out of “auto” or delatching signals are received from either I-3 or I-5, THEN I-4 will: 

• Stop V-200, discontinuing extraction vapors from the subsurface 
• Delatch I-6, stopping bioventing blower V-300. 
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I-4 (cont.) IF outlet temperature becomes greater than 210°F as detected by TSH-200, THEN I-4 will stop operation of  

V-200 and delatch I-6, terminating operation of bioventing blower V-300 
 
IF outlet flow is low as detected by FSL-200, THEN I-4 will stop operation of V-200 and delatch I-6, terminating 
operation of bioventing blower V-300 
 
IF the water level in the air-water separator is high as detected by LSHH-200, THEN I-4 will stop operation of V-
200 and delatch I-6, terminating operation of bioventing blower V-300 

I-5 Provides latching signal to start air to heat exchanger X-200 WHEN: 
• X-200 hand switch HS-201 is in “auto” 
• Outlet temperature is greater than high temperature setpoint as detected by TSHL-200. 

 
IF HS-201 is taken out of “auto,” THEN I-5 will: 

• Stop X-200, discontinuing cooling of the vapor stream 
• Delatch I-4, stopping vapor extraction blower V-200. 

 
IF outlet temperature is less than low temperature setpoint as detected by TSHL-200, THEN I-5 will stop X-200 
to discontinue cooling of the airstream 

I-6 Provides latching signal to start biovent blower V-300 WHEN: 
• V-300 hand switch HS-300 is in “auto” 
• An input latching signal is received from I-4 
• V-300 outlet temperature is less than the temperature setpoint as detected by TSH-300 
• V-300 outlet flow is greater than the low flow setpoint as detected by FSL-300. 

 
IF HS-300 is taken out of “auto,” THEN I-6 will stop V-300, discontinuing injection of vapors into the subsurface 
 
IF outlet temperature becomes greater than the high temperature setpoint as detected by TSH-300, THEN I-6 
will stop operation of V-300 
 
IF outlet flow becomes less than the low flow setpoint as detected by FSL-300, THEN I-6 will stop operation of 
V-300 

I-7 Provides latching signal to start discharge transfer pump P-101 WHEN: 
• P-101 hand switch HS-101 is in “auto” 
• Water storage tank T-104 water level has reached the high-level setpoint detected by LT-101 
• P-101 outlet flow is detected by FSL-101. 

 
IF HS-101 is taken out of “auto,” THEN I-7 will: 

• Stop P-101 
• Delatch I-2, stopping transfer pump P-100. 

 
IF T-104 high-high water level is detected by LT-101, THEN I-7 will delatch I-2 
 
IF T-104 high water level is detected by LT-101, THEN I-7 will start P-101 
 
IF T-104 low water level is detected by LT-101, THEN I-7 will stop P-101 
 
IF the irrigation control relay is active, T-104 water level is below the high-high setpoint detected by LT-101, and 
T-104 water level is above the low setpoint detected by LT-101, THEN I-7 will start P-101 
 
IF outlet flow is not detected by FSL-101, THEN I-7 will stop operation of P-101 
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I-8 Provides latching signal to start air compressor K-400 WHEN: 

• Hand switch HS-400 is in “auto” position 
• Hand switch HS-402 is in “Air Compressor B” position 
• Air receiver tank T-400 pressure is less than the high pressure setpoint as detected by PSHL-400 
• Latching signals are received from interlocks I-2 and I-9. 

 
IF HS-400 is taken out of “auto” or a delatching signal is received from any of the input interlocks, THEN I-8 will: 

• Stop K-400, discontinuing compressor operation 
• Delatch I-1, terminating compressed air to extraction well pumps. 

 
IF T-400 pressure is greater than the high pressure setpoint as detected by PSHL-400, THEN I-8 will stop K-400 

I-9 Provides latching signal to start free product transfer pump P-102 WHEN: 
• P-102 land switch HS-102 is in “auto” 
• T-101 free product level is below the setpoint detected by LSHH-102 
• Oil-water separator T-100 product level is below the setpoint detected by LSH-103. 

 
IF HS-102 is taken out of “auto,” THEN I-9 will” 

• Stop P-102 
• Delatch I-1, terminating compressed air to extraction well pumps 
• Delatch I-3, stopping pump P-200 
• Delatch I-8 and I-10, stopping air compressors K-400 and K-410. 

 
IF T-100 product level is detected by LSHH-103, THEN I-9 will: 

• Delatch I-1, stopping compressed air to extraction well pumps 
• Delatch I-3, stopping pump P-200 
 

IF T-100 water level is detected by LSH-103, THEN I-9 will start P-102 
 
IF P-102 outlet flow is not detected by FSL-102, THEN I-9 will stop P-102 

I-10 Provides latching signal to allow SIGMA CONTROL unit operation of air compressor K-410 WHEN: 
• Hand switch HS-400 is in “auto” position 
• Hand switch HS-402 is in “Air Compressor A” position 
• K-410 is set to “Remote ON” mode 
• K-410 is “ON” 
• SIGMA CONTROL unit is not in “Alarm” condition 
• Latching signals are received from interlocks I-2 and I-9. 

 
IF HS-402 is in the “Air Compressor A” position and IF HS-400 is taken out of “auto,” K-410 is not set to “Remote 
ON,” K-410 is not “ON”, the SIGMA CONTROL unit goes into “Alarm” condition, or if delatching signals are 
received from I-2 or I-9, THEN I-10 will: 

• Stop K-401 
• Delatch I-1, terminating compressed air delivery to extraction well pumps 

 



TABLE 3-2
INSTRUMENT LIST 

INSTRUMENT DESCRIPTION MANUFACTURER MODEL RANGE
PI-100A&B Transfer Pump P-100 Outlet Pressure Ashcroft Q8996 0-60 psig
PI-103 Carbon Vessel Inlet Pressure Ashcroft 733-03 0-30 psig
PI-101 Discharge Pump P-101 Outlet Pressure Ashcroft 723-08 0-100 psig

FQI-101
Treated Groundwater Quantity (Discharge to Storm 
Drain) Neptune 47101307 0-30 gpm

LI-100
Level Sight Gauge                                                          
Oil-Water Separator Product Reservoir AT-A-Glance

Therma Gauge 
Type H

Empty to Full, 1/4 
Tank Intervals

PI-104 Carbon Vessel Outlet Pressure Dwyer 2001 0-1 H2O

TI-100 Carbon Vessel Inlet Temperature Trend CR2204A 0-200o F
TI-101 Carbon Vessel Outlet Temperature Trend CR2204A 0-200o F
TI-102 Discharge Temperature After Pump P-101 Trend CR2204A 0-200o F
FQI-100 Free Product Totalizer Kent Metron 95N000435
FQI-500 Irrigation Discharge Totalizer Neptune T-10 0-9999999 Gals.
PI-500 Irrigation Discharge Line Pressure Marsh 0-100 psig
FIT-100  (Total 
Fluids) Influent Flowmeter/Totalizer +GF+ Signet

3-2536-PO/          3-
8550-1

0-30 gpm 
(adjustable)

PT-100 Carbon Vessel Inlet Pressure Transmitter Dwyer 634ES1-3 0-100 psig

LT-101 Treated Water Storage Tank Level Transmitter Kobold NEO-5001

0-10.5 feet 
(adjustable to 18 
feet)

PI-501 Irrigation Manifold Treated Water Supply Pressure March 0-100psig

Groundwater Extraction System
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INSTRUMENT DESCRIPTION MANUFACTURER MODEL RANGE

 Wellhead Extracted Vapor Vacuum Indicators Dwyer 2150 0-150 "H2O

TI-209
Extracted Vapor Header Temperature       (Inlet of T-
200) Trend CR2204A 0-200O F

PI-209 Extracted Vapor Header Pressure Guage Dwyer (Pitot Tube) 2150 0-150 "H2O

FE-209 Extracted Vapor Header Flow Indicator Dwyer
Pitot Tube: DS-200-4,  
Gauge: 2002 0-2 "H2O

FE-210 Extracted Vapor Header Flow Indicator Dwyer 
Pitot Tube: DS-200-4,  
Gauge: 2002 0-2 "H2O

FE-211/FT 211 Stack Vapor Flowrate Element/Transmitter Dwyer 
Pitot Tube: DS-200-4,  
Gauge: 605A-6 0-6 "H2O

TI-211
Temperature Indicator Discharge Vacuum Blower 
(outlet V-200) Trend CR2206E 0-300o F

TI-212
Temperature Indicator Discharge Heat Exchanger 
(outlet X-200) Trend CR2204A 0-200o F

TI-213 Temperature Indicator Discharge Carbon Vessels Trend CR2204A 0-200o F

FE-212 Extracted Vapor Header Flow Indicator Dwyer
Pitot Tube: DS-200-4,  
Gauge: 2002 0-2 "H2O

Vapor Extraction System 
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INSTRUMENT LIST 

INSTRUMENT DESCRIPTION MANUFACTURER MODEL RANGE

 Biovent Wellhead Temperature Indicators Trend CR3205 20-240o F
 Biovent Wellhead Pressure Indicators Ashcroft 723-03 0-30 psig
 Biovent Wellhead Flowrate Indicators King Instrument Co. 75112215B-07 0-20 scfm
TI-317 to TI-320 Biovent Header Temperature Indicators Trend CR2211 0-250o F
PE-317 Biovent Header Pressure Indicator Ashcroft 723-03 0-30 psig
FE-317 to FE-320 Biovent Header Flowrate Indicator King Instrument Co. 5848-256 0-20 scfm
PI-320 Biovent Blower Outlet Pressure Indicator Marsh 16778 0-30 psig

INSTRUMENT DESCRIPTION MANUFACTURER MODEL RANGE
PI-400 Compressed Air Supply Pressure Indicator Ashcroft 723-08 0-100 psig
PI-401 Compressed Air Receiver Tank Pressure Ashcroft 593-13 0-300 psig
FE-400 Compressed Air Supply Flow Indicator King

Bio-Venting System

Compressed Air System 
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TABLE 3-3
CONTROL DEVICE SETPOINTS

CONTROL 
DEVICE DESCRIPTION SET POINT MANUFACTURER MODEL RANGE

FCV-500 Storm Drain Discharge Solenoid Energize to Close Asco 8210G14 5-150 psig
FCV-501 Treatment Complex Irrigation Discharge Solenoid Energize to Open Asco 8210G4 5-150 psig
FCV-502 Irrigation Manifold Irrigation Discharge Solenoid Energize to Open Asco 8210G14 5-150 psig
FCV-503 Domestic Water Solenoid Energize to Close Asco 8210G4 5-150 psig
FSL-100 Transfer Pump P-100 Flow Low Closes with Increasing Flow Flotect V4
FSL-101 Transfer Pump P-101 Flow Low Closes with Increasing Flow Flotect V6EPB BS3B
FSL-102 Free Product Pump P-102 Discharge Flow Low Closes with Increasing Flow
FSL-500 Irrigation Discharge Flow Low Closes with Increasing Flow Flotect V6EPB BS3B
LSH-100 Oil-Water Separator T-100 Water Level High Closes with Rising Level Warrick Controls Series FOE
LSH-103 Oil-Water Separator T-100 Product Level High Closes with Rising Level Warrick Controls Series FOE
LSHH-100 Oil-Water Separator T-100 Water Level High-High Closes with Rising Level Warrick Controls Series FOE
LSHH-102 Free Product Tank T-101 Level High Closes with Rising Level
LSHH-103 Oil-Water Separator T-100 Product Level High-High Closes with Rising Level Warrick Controls Series FOE
LSL-100 Oil-Water Separator T-100 Water Level low Closes with Rising Level Warrick Controls Series FOE
PSH-100 Particulate Filters F-100 A/B Differential Pressure High 15 psid Custom Control Sensor 604D2 6 - 75 psid
PSHH-100 Particulate Filters F-100 A/B Differential Pressure High-High 20 psid Custom Control Sensor 604D2 6 - 75 psid
PSV-100 Discharge Pump P-101 Pressure Relief Valve Plastomatic RVDM 0-75 psig
PSV-102 Discharge Pump P-102 Pressure Relief Valve McDonald(McMaster Carr) 4780K81 0-30 psid
PCV-500 Treated Water Irrigation Supply Pressure Regulator 30 psi Watts Regulator 25AUB-LP SZ1 10 - 35 psig

Reduced Pressure Back Flow Preventer Watts Regulator 1" 009 M2QT

CONTROL 
DEVICE DESCRIPTION SET POINT MANUFACTURER MODEL RANGE

TSHL-200 Air-to Air Heat Exchanger X-200 Outlet Temperature High-Low 150/100o F Mercoid DA-7035-153-4N 100 - 200oF
FSL-200 Vapor Extraction Blower V-200 Outlet Flow Low Closes with Increasing Flow Flotect V42U
LSL-200 Air-Water Separator T-200 Water Level Low Closes with Rising Level Flotect L6EPB SS3A
LSH-200 Air-Water Separator T-200 Water Level High Closes with Rising Level Flotect L6EPB SS3A
LSHH-200 Air-Water Separator T-200 Water Level High-High Closes with Rising Level Flotect L6EPB SS3O
PSV-200 Vacuum Relief Valve - Vacuum Blower V-200 Knuckle Valve 215VH01 -15 "Hg
TSH-200 Vapor Extraction Blower V-200 Outlet Temperature High 210o F Mercoid FM-437-153-3510 80 - 240oF

Groundwater Extraction System

Vapor Extraction System
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TABLE 3-3
CONTROL DEVICE SETPOINTS

CONTROL 
DEVICE DESCRIPTION SET POINT MANUFACTURER MODEL RANGE

FSL-300 Bio-Vent Blower V-300 Outlet Flow Rate Low Closes with Increasing Flow Flotect V42U
PSV-300 Biovent Blower Outlet Pressure Relief Valve 14134
TSH-300 Bio-Vent Blower V-300 Outlet Temperature High 210o F Mercoid FM-437-153-3510 80 - 240oF

CONTROL 
DEVICE DESCRIPTION SET POINT MANUFACTURER MODEL RANGE

PSL-400 Air Compressor Receiving Tank T-400 Air Pressure Low
45 psi  Opens with 
Increasing Pressure Square D GHW5

PSHL-400 Air Compressor Receiving Tank T-400 Air Pressure High-Low
175 psi/150 psi  Opens with 
Increasing Pressure Square D GHW2

PSL-410 Compressed Air Line Air Pressure Low 
Closes with Increasing 
Pressure Asco PB21B

FC-400 Compressed Air Supply Solenoid Valve JD Gould Co 22134
120V - 1" dia         5-

15 psi
PCV-400 Compressed Air Supply Pressure Regulator Wilderson CB6-02-FM0BG95 0-125 psig

PSV-400 Pressure Relief Valve Knuckle Valve 548 A01 H95M
60 psig             325 

psig
FC-401 Compressed Air Supply Discharge Solenoid Valve Asco 8210G14 5-150 psig
LSL-400 Air Compressor B (K-400) Low Oil Level Switch Frank W. Murphy L971-B

Bio-Venting System

Compressed Air System
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Table 6-1 
COMPLIANCE MONITORING SAMPLING PLAN 

Sample Type Frequency Location Analysis QC Samples 
Weekly* TPH by EPA 8015M 

BTEX and MTBE by EPA 8021B 
Ethylene dibromide by EPA 504.1 
Oil/grease by EPA 413.2 
Temperature 
PH 

1 field duplicate 
per 10 samples 

Monthly Chloride by EPA 300.0 
Sulfates by EPA 300.0 
Sulfides by EPA 376.2 
Nitrogen by EPA 300.0 
Total dissolved solids by EPA 160.1 
Turbidity by EPA 180.1 

1 field duplicate 
per 10 samples 

Quarterly Total lead by EPA 7421 
Settleable Solids by EPA 160.5 
Suspended Solids by EPA 160.2 

1 field duplicate 
per 10 samples 

Liquid-phase 
Granular Activated 
Caron (LGAC) 
effluent 
 
 

Annually 

GAC effluent sampling 
port AP-101 
 
 
 
 

Toxicity by LC50 Fish Bioassay 
BOD (20 deg C) by EPA 405.1 

1 field duplicate 
per 10 samples 

Vapor-phase 
Granular Activated 
Carbon  (VGAC) 
influent, VGAC 
midfluent, and 
VGAC effluent 

Weekly Sampling ports AP-209, 
AP-210, and AP-211 

VOCs by PID  

Groundwater Semiannually* Monitoring wells 
without measurable 
product 

TPH by EPA 8015 
Aromatic hydrocarbons by EPA602 
Total lead by EPA 7421 

1 field duplicate 
per 10 samples 

 
 

*Note: The CRWQCB authorized reduction of effluent sampling schedule from weekly to monthly in a letter from J.E. 
Ross of the CRWQCB Site Cleanup Unit to Lt. Col Charles Gross, then Commander of Defense Fuel Region West 
(dated March 3, 1997).  In the same letter the CRWQCB also authorized that the quarterly groundwater monitoring 
schedule be modified to coincide with the facility-wide semiannual groundwater sampling event. 
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APPENDIX A 
CONSTRUCTION RECORD DRAWINGS 



 

 

APPENDIX B 
NEW OPERATIONS AND MAINTENANCE LOG SHEETS 



 

 

APPENDIX C 
NEW VENDOR CATALOG INFORMATION FOR 

MECHANICAL PROCESS EQUIPMENT 



 

 

APPENDIX C-1 
BIOVENTING SYSTEM EQUIPMENT 



 

 

APPENDIX C-2 
GROUNDWATER/PRODUCT RECOVERY SYSTEM 

EQUIPMENT 



 

 

APPENDIX C-3 
VAPOR EXTRACTION AND TREATMENT SYSTEM 

EQUIPMENT 



 

 

APPENDIX C-4 
COMPRESSED AIR SYSTEM EQUIPMENT 



 

 

APPENDIX D 
NEW VENDOR CATALOG INFORMATION FOR 

ELECTRICAL & CONTROL EQUIPMENT 



 

 

APPENDIX E 
NEW PERMITS 



 

 

APPENDIX F 
NEW MATERIAL SAFETY DATA SHEETS (MSDS) 





































































































































































































10.   Attached is the EXCEL spreadsheet for Clause B35 SERVICES TO BE FURNISHED AND 
PRICES.  After completing the proposed cost data, the file should be copied on to  CD-R media 
and included with the OFFEROR SUBMISSION PACKAGE.   



15B. NAME OF CONTRACTOR/OFFEROR  
 
 BY                                           
 (Signature of person authorized to sign) 

15C.DATE 
SIGNED 

16B. UNITED STATES OF AMERICA  
 
 BY                                         
  (Signature of Contracting Officer)  

16C.DATE SIGNED 

SF30   
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